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“Buy on Fac 


need Truck chassis 
$2 150 to $5,100. + + # 
Bus chassis, $4,250 and 


$5,350 f. o. b. Cleve- 


land. Terms 


ACTS prevail. White leads the motor truck 
industry in the high-grade field. 


Claims cannot always be proved. Promises are 
not always kept. But facts... you can put your 
finger on facts. These are facts... 


@ More White Trucks are in service today than 
trucks of any other high-grade make. 

@ More than 8,000 Whites, of which we have ac- 
curate records from owners, have run 100,000 
to 300,000 miles and more—money-earning 
miles. 

@ 961 of the country’s foremost truck owners—in 
all lines of business, all localities—operate 
35,755 Whites of all models in fleets of 10 or 
more. 
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@ Asingle owner hasinvested more than $6,000,000 
in White Trucks since 1911. 


@ Thirteen owners have each invested more than 
$1,000,000 in Whites. 


@ White service is readily available everywhere 
that Whites operate. 


These are not just claims. They’re not just prom- 
ises. They are facts. 


There is only one truck or bus that has such 
power, strength, dependability, life and earn- 
ing capacity as a White ... That’s another 
White. 


THE WHITE COMPANY - - - = Clevelana 


WHITE TRUCKS 


MADE RIGHT — SOLD RIGHT — KEPT RIGHT 
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A Study In Rollers 


by the Manufacturer of America’s First, most 
Popular and most Complete line of Motor Rollers 





My 


AUSTIN MOTOR ROLLERS ,. 


» 
are built in three sizes weigh- a 
ing 10, 12 and 15 tons, and are 
supplied with either single, 
twin or four-cylinder motors 












AUSTIN TANDEM ROLLERS 


Built in four sizes, weighing 5, 6, 7 and 8 tons, and with 
either twin or four-cylinder motors 


AUSTIN STEAM ROLLERS 


Built in two sizes, weighing 10 and 12 tons 








AUSTIN-FORDSON Pup ROLL ER 


BULL-PUP 
Normal weight 5 tons, which can be increased to 5)2 or 6 tons. Normal weight 3!» tons, which can be increased to 4, 4!» or 
Power supplied by International 10-20 tractor 5 tons. Fordson power 


THE AUSTIN-WESTERN ROAD MACHINERY CO. 


400 N. Michigan Ave. Founded 1858 Chicago, Ill., U.S. A. | 
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Street Cleaning in Kansas City 





Study of methods employed, made by Public Service Institute, shows that 
the cart patrol as used in that city is the most expensive method employed. 
Study of costs suggests abandoning this and investigating relative efficiency, 
adaptability and economy of several types of street cleaning apparatus. 





The Kansas City Public Service Institute dur- 
ing the past year has made a study of the 
methods employed by the Public Works Depart- 
ment in cleaning the streets of that city and has 
submitted a report on the same to the Director 
of Public Works and the Commissioner of Street 
Cleaning. They report that these officials agree 
with them that the unit of cost of cleaning in 
other than business districts is too high and can 
be reduced, and have agreed to conduct experi- 
ments in one or more districts to determine the 
relative efficiency and cost by various methods. 
“The results of the experiments will serve as a 
guide in determining the type of cleaning to be 
used throughout the residential districts.” 

Of the 673 miles of paved streets and boule- 
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FLUSHING STREET 


vards in the city, 97 are in boulevards and are 
not cleaned by the Street Cleaning Division, but 
576 miles or 8,962,000 square yards of paved 


streets are cleaned by this Division, while the 


Park Department cleans the boulevards, repre- 
senting about two million square yards. 

Of the area cleaned by the Street Cleaning 
Division, about one million square yards is in 


Pee, 
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the downtown district and is cleaned every day, 
the balance on an average once in two weeks, 
some being cleaned daily and some not oftener 
than once a month. 

Cleaning the streets of Kansas City is per- 
formed by the Division of Street Cleaning of 
the Department of Public Works. The work 
done is roughly divided into five classes. 
1. Flushing. 2. Hand sweeping. 3. Horsedrawn 
carts and men with brooms and_ shovels, 
known as Cart Patrol. 4. Cleaning sewers and 
catch basins. 5. Upkeep and repairs of barns 
and stables and the care of horses. 

Under the director is a commissioner of street 
cleaning and a deputy commissioner, and under 
these are three district foremen, one for each dis- 








IN KANSAS CITY 
trict. The force includes four chauffeurs and 
four laboreres, with two flushers, who flush ap- 
proximately eight hundred thousand square 
yards daily; fifteen foremen with thirty cartmen, 
forty-four laborers and two chauffeurs clean ap- 
proximately 800,000 square yards daily by the 


cart patrol method ; two foremen, forty-five labor- 


ers and one chauffeur clean approximately 750,- 
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000 square yards by the hand patrol method 
daily. One foreman and two laborers with a 
small truck clean catch basins and sewers. 


The city uses two motor driven power flush- 
ers, one a 1500 gallon double unit Pierce Arrow 
and the other a 1500 gallon double unit White. 
Both are equipped with power driven pumps and 
front and side nozzles which may be adjusted to 
any desired height. Only one of the two front 
nozzles is used in Kansas City, the drivers stating 
that one nozzle in front supplies enough water. 
About one million square yards of streets are 
flushed with these flushers, about 800,000 square 
yards daily and the balance three times a week. 
Over one half of this area is flushed at night. 
Each flusher averages about 200,000 square yards 
or fifteen miles of street during eight hours, but 
the investigators report that this is too high a 
speed for efficient results and in some cases little 
more than sprinkling is effected. Most of the 
area covered by flushing is also covered by hand 
patrol. 


In hand sweeping, each man with a broom, 
shovel and pushcart goes to work at 7:00 A. M. 
and follows both gutters, picking up papers in 
the street and on the sidewalks. He usually 
sweeps the entire length of the block along the 
gutter and then turns on a hydrant, washing the 
loose dirt along the gutter to the catch basin. 
Most of the territory is cleaned twice daily by 
this method and the balance once a day. The 
investigators state that hand sweeping work 
appears to be excellent and very good results are 
obtained. 


At odd times during the day, each sweeper 
opens a hydrant, allowing the water to flow for 
several minutes along the gutter. Observations 
indicate that the hydrants are opened on an av- 
erage of five minutes at a time. Calculation’made 
during the investigation indicated that about 210 
cubic feet of water was discharged during a 
five-minute flushing period, but later actual meas- 
urements indicated that only about half this 
amount really was used. Under normal condi- 
tions, it was calculated that at least 870 hydrants 
were opened each day on the average. 


Based on observations made during the week ° 


of May 8th to 15th, the investigators estimate 


that about 125 cubic feet of water is used to a 


. thousand square yards cleaned by hand sweep- 


ing. At the lowest rate of 6 cents per hundred 
cubic feet this equals about $60 per day for the 
total cost of water used by the patrol broom men, 
or 7% cents per thousand square yards cleaned. 


In cleaning by cart patrol, a foreman with two 
one-horse carts and drivers and from two to four 
laborers with brooms and shovels operate in the 
street to be cleaned, taking both sides of the 
street, sweeping into piles, and shoveling into the 
carts the refuse material, after which hydrants 
are opened and gutters washed. The area cov- 
ered by horse-drawn carts represents eighty per- 
cent of the total street area to be cleaned or 
7,800,000 square yards. Streets are cleaned by 
this method on the average of once in two weeks, 
although one district requires four weeks to 
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OUTFIT USED IN HAND SWEEPING 


cover it. Cleaning by’this method is practically 
confined to gutters, and only the coarse materia! 
and heaviest debris are picked up. One disad- 
vantage of this cleaning is the location of dumps, 
about four or five loads a day being all that one 
cart can remove owing to the long haul. It was 
estimated that about 135 cubic feet of water per 
day from the hydrants was used to a thousand 
square yards in this method of cleaning. The , 
value of this water would be about 8 cents per 
thousand square yards per day. 

The total cost of cleaning by each of the 

methods was calculated upon observations made 
during the week of May &th to 15th. These in- 
clude costs of labor, water, gas, oil and interest 
and depreciation. For flushing, the deprecia- , 
tion was figured on a five year basis, with in- 
terest at six percent on the original investment. 
For flushing, the salary and wages of four chauf- 
feurs and four laborers during the week averaged 
4.5 cents per thousand square yards, the cost of 
water 2.3 cents, operation of machines 2.0 cents 
and interest and depreciation 1.6 cents, a total 
of 10.4 cents per thousand square yards. 
For hand sweeping the costs were as follows: 
Foremen’s salaries 1.4 cents, labor 27 cents.- 
water 7.5 cents, miscellaneous expense, interest 
and depreciation 0.8 cents, gasoline, oil and re- 
pairs for pickup truck 0.9 cents, brooms and re- 
pairs 0.9 cents, a total of 38.5 cents. Cleaning by 
cart patrol was estimated to cost as follows :— 
Foremen’s salaries 8.6 cents per thousand square 
yards, labor 41.6 cents, water 8.0 cents, hay and 
grain 2.2 cents, repairs 3.6 cents and interest and 
depreciation 0.8 cents, a total of 64.8 cents per 
thousand square yards. 

The commission compared these costs with 
those reported by other cities, most of them of 
about the size of Kansas City or larger. These 
cities report the cost of cleaning by use of the 
pickup sweeper, including the expense of dis- 
posing of the sweepings, is about 25 cents per 
thousand yards, varying from a minimum of 13 
cents to a maximum of 41 cents, depending upon 
the smoothness of the pavement, the topography, 
and the system of management. Los Angeles 
reported the cost of auto pickup sweeping at 14.5 
cents, Buffalo 30.8 cents, Chicago, 26.5 cents, and 
Rockford, Illinois 41 cents. These figures in- 
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cluded interest and depreciation, and cost of su- 
pervision. Cost of cleaning by vacuum sweep- 
ing was reported at 10 cents to 79 cents, the 
average being 30 cents. Cleaning by horsedrawn 
brooms was about 20 cents per thousand square 
yards. From the figures presented it was es- 
timated that during the week of the investigation 
there would have been a saving of about $1600 
if pickup sweepers had been used instead of the 
cart patrol method, or of $2500 if flushing had 
been used. 

The report ends with a number of suggestions, 
preceded by the statement: “One fact stands out 
above all others in this study of street cleaning 
methods and costs: Kansas City cleans the 
greater portion of its streets by the most ex- 

















pensive and least effective method.” 
The suggestions are as follows: 

1. That plans be made to abandon the cart patrol 
system so far as possible and as quickly as new 
methods can be substituted. 

2. That the relative efficiency, adaptability, and 
economy of the several types of street cleaning 
apparatus be investigated, and so far as possible 
tested in actual demonstration on Kansas City’s 


streets. 
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.otted to each sweeper varies from 3,200 square 
yards in the business district, to 17,000 square 
yards in the residential sections. 

In addition to the sweeping, all paved streets 
are cleaned periodically with water by means of 
flushers, 140 miles of streets being flushed. In 
the retail district the streets are flushed every 
night, while in the outlying districts flushing is 
done as required. 


Use of Street Cleaning 
Machines 


Summary of information received last 
month by PUBLIC WORKS in response 
to questionnaire. Percentage of each 
size class of cities using each kind of 
machine. 

Although most cities, especially the larger 
ones, continue the use of hand brooms for clean- 


ing street pavements, a 
very large percentage of 


them have, during the past 
few years, adopted a great- 
er or less number of me- 
chanical appliances for this 
purpose. The appliances in 
common use may be classi- 
fied as horse-drawn ma- 
chine brooms, motor-driven 
machine brooms, pick-up 
sweepers, flushing ma- 
chines, and vacuum sweep- 
ers. Of all the cities re- 
porting, 30% last year used 
horse-drawn machine 








CART PATROL ON KANSAS CITY STREET 


3. That the city be divided into districts best 
adapted to the various methods of cleaning. 
4. That the organization be modified to conform 

to the new methods. 

5. That a complete cost record and reporting sys- 
tem be installed. 

6. That the most effective methods of operating 
the present flushers be determined by actual 
study and continued by careful supervision. 

7. That opening of hydrants by hand and cart 
patrol cleaners be abandoned as rapidly as 
possible. 

8. That adequate inspection of building constrac- 
tion etc., be provided in order that provisions 
of ordinances and regulations to prevent un- 
necessary littering of streets can be enforced. 





Street Cleaning in St. Paul 

The latest annual report by the Commissioner 
of Public Works of the city of St. Paul shows 
that the city contains 391 miles of streets which 
are graded only, 24 miles of macadam roads, 196 
miles of paved streets, and 11 miles of paved 
alleys. The paved areas, including streets, bridges 
and alleys, total 4,487,000 square yards. Of this 
area, 1,365,000 square yards is cleaned by hand 
sweeping under the patrol system. The area al- 








brooms, 4% used motor 
brooms, 30% used pick-up 
sweepers, 52% used flushing machines. and 5 
cities used vacuum sweepers. 

It is, perhaps, even more interesting to note 
the use of the different classes of machines by 
cities of different sizes. We have divided the 
cities into classes of those under 10,000—which 
number 41% of the total; those of 10,000 to 
20,000—20% ; those of 20,000 to 100,000—20% ; 
and those of over 100,000—19%. 

Of the cities under 10,000 (some of which were 
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Street Cleaning Machines Used During Latest Fiscal Year ; 7 
Percentage of cities of each size-class reporting use of each kind of machine. 


Cities under 
10,000 population 


Machine brooms, horse-drawn ....... 32% 
Machine brooms, motor driwen....... — 

PICNAD SWEEDETS occ oscccccssecsceess 23% 
PIGS SHBCHINES 605i dice ccecccses 45% 


New Kinds of Equipment Adopted During Past Three Years 


Machine brooms, motor driven........ — 
MENDED asics odikeawsiewinwcte 18% 
NE cic nnnspacieandadiede 9% 


Cities of Cities of Cities ot 
10,000 to: 20,000 to over Totals 
20,000 100,000 100,000 
36% — 50% 30% 
— 9% 10% 4% 
9% 55% 40% 30% 
36%. 46% 90% 52% 
9% 9% — 4% 
— 27% 10% 15% 
— 9% — 5Y% 





as small as 4,000), we find 32% last year used 
horse-drawn brooms, none used motor brooms, 
23% used pick-up sweepers, 45% used flushing 
machines, and one city used a vacuum sweeper. 

Of the cities of 10,000 to 20,000 population, 36% 
used horse-drawn brooms, none used motor 
brooms, 9% used pick-up sweepers, and 36% 
used flushing machines. 

Of the cities of 20,000 to 100,000 population 
none used horsedrawn brooms, 9% used motor 
brooms, 55% used pick-up sweepers, 46% used 
flushing machines, and one city used vacuum 
sweepers. 

Of the largest cities, of over 100,000 popula- 
tion, 50% used horsedrawn brooms, 10% used 
motor brooms, 40% used pick-up sweepers, 90% 
used flushing machines, and 3 cities used vacuum 
sweepers. 

Most cities continue to use expensive ma- 
chinery of this kind until it is practically worn 
out, even though they may have decided to 
change to a new type of equipment as soon as 
opportunity offers. It is, therefore, a better in- 
dication of the tendency in machinery of this 
class to learn what changes have been made re- 
cently in the type of machine purchased than 
what machines are in use. We find that dur- 
ing the past three years none of the cities of 
the smallest class have adopted the use of motor 
machine brooms, but 18% have adopted the use 
of pick-up sweepers, and one city the use of 
flushing machines. Of cities of 10,000 to 20,000 
population, 9% have adopted the motor machine 
brooms, but none of the others of this class have 
changed over to any of the other appliances, 
possibly because they were already in use prior 
to three years ago. Of cities of 20,000 to 100,000 
population, we find that 9% have recently 
changed to motor brooms, 27% to pick-up sweep- 
ers, and 9% to flushing machines. Of the larg- 
est cities, one has recently adopted pick-up 
sweepers, and one city vacuum sweepers. 

The fact that horse-drawn machine brooms 
are not included in the list of newly adopted 
methods does not mean, of course, that they are 
not being used, but rather that they were in 
general use prior to three years ago. This is 
shown by the statement concerning apparatus 
used, wherein it was stated that 30% of ail the 
cities used horse-drawn brooms. 

The vacuum sweeper is a comparatively new 
machine and an expensive one and it is there- 
fore not to be wondered that comparatively few 
are yet in use, although it is interesting to find 


that some of the smaller cities have purchased 
them. Perhaps the most striking figures are 
those indicating the very little use made of motor 
machine brooms. Apparently the horse-drawn 
broom is considered much more favorably, some 
of the larger cities even abandoning the motor 
drawn brooms but continuing the horse drawn. 





Refuse Disposal in Letchworth 


Letchworth, the first and probably the most 
successful of the “Garden Cities” of England, 
had an estimated population last year of a little 
over 13,000. It was designed to be an industrial 
as well as a residential community and has so 
developed, containing 52 factories and 35 work- 
shops. 

Up to the year 1920 house refuse was disposed 
of by dumping into shallow sand pits, but this 
became a nuisance because of rats and burning 
rubbish and the council considered disposal by 
destructor and by pulverization. The latter was 
adopted, one reason being the lower cost of in- 
stallation; and another that, the city being situ- 
ated in the midst of an agricultural district, it 
would be easy to dispose of the fine products of 
the system. 

The pulverizer is driven by a 35 horsepower 
electric motor. The refuse is dumped on a floor 
and from this is fed by hand to a hopper; tin 
cans, rags, bottles, metal and other materials 
being sorted out for sale. The remaining refuse 
is then pulverized and sold to farmers for fer- 
tilizing and lightening the soil, the price paid be- 
ing 1 shilling (about 24 cents) per load at the 
plants. At first some difficulty was experienced 
in convincing the farmers of the value of this 
dust, but they now appreciate it and a ready sale 
is effected, especially for growing root crops and 
for dressing heavy land. 

Tin cans are pressed in bales by a power press 
and sold, as are also bottles, metals, bones and 
some rags. The market for tin cans is a very 
uncertain one and at the present time prices are 
rather low, so that a credit to the plant of only 
about 22 cents per ton is obtainable, while the 
cost of operation is about $1.00 and the interest 
and sinking funds charges total about $0.80. This 
leaves a net cost of operation of something over 
$1.50 a ton. The cost of operation includes $0.64 
for labor, $0.18 a ton for electricity, $0.12 for 
heaters, and $0.07% for oil, grease, repairs, etc. 

This plant is in the center of the town, reduc- 
ing the hauling of refuse to a minimum. 
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Resurfacing Old Pavement With 
Standard Asphalt Surface 


By P. L. Brockway* 





There has been considerable discussion from time 
to time as to the best methods of construction to be 
used in renovating an old block pavement by cov- 
ering it with a standard surface of sheet asphalt or 
asphaltic concrete. There seems to be a general 
impression that some rather mysterious methods 
of preparation of the old pavement are necessary 
and that there is considerable question as to the 
results to be obtained by whatever method of con- 
struction is used. 

The installation of an underground utility under 
an old pavement in the city of Wichita, Kansas, 
has given opportunity to observe the results ob- 
tained in such a project. The original pavement 
was constructed in 1889. The concrete base is of 
very poor quality six inches in thickness, on which 
was spread one to two inches of sand for a cushion. 
The wearing surface was paved with brick ap- 
proximately two by four by eight inches, such as 
were in common use at that time. These brick nat- 
urally are of such a grade that they would be en- 
tirely destroyed under a standard rattler test and 
even though the streeet carried a very light traffic 
for a great many years they became so badly worn 
that the construction of some new pavement became 
necessary aiter the old pavement was about twenty 
years old. 

The central station for the housing of fire figit- 
ing apparatus, built adjoining the street about this 
time, accelerated the destruction of the pavement 
to such a point that the brick began to break through 
and ravel out in spots. The original filler was ce- 
ment grout of fair quality. 

In 1912 the street was resurfaced under the fol- 
lowing procedure. Spots in the old surface which 
were loose were removed and the sand cleaned out 
to the original base, the hole being filled up prac- 
tically level with cement concrete. Minor depres- 
sions up to a couple of inches in depth were leveled 
up with what was commonly known then as close 
binder, but is an asphalt mixture containing enough 
sand to make it fairly dense and corresponding in 
a general way to black base specifications without 
the largest aggregate. The original pavement was 
laid with the brick extending entirely from curb to 
curb. A narrow strip was removed on either side 
of the street and a concrete gutter built up on the 
old base of sufficient height to give approximately 
a two-inch shoulder along the outer edge. The 
surface of the pavement was swept clean with 
street brooms and a very light paint coat of cut- 
back asphalt applied by whipping it on with stubby 

brooms. No attempt was made to made a solid 
sheet of asphalt coating over the old brick because 
of the resultant softening in the surface and as a 
matter of fact later work of the same kind has 


entirely omitted this quasi-paint coat. 


*City engineer of Wichita, Kansas. 





On the street so prepared was placed a sheet 
asphalt surface two inches in thickness of stand- 
ard specifications in use at that time. Asphalt of 
about fifty-six penetration was used, running about 
10% per cent A. C. with the filler about a point 
lower. This surface has been in use for fourteen 
years with the traffic gradually increasing and in- 
cluding heavier and heavier motor driven fire fight- 
ing apparatus. A recent traffic count under normal 
traffic conditions indicated between five and six 
thousand vehicles per day using the street, about 
20 per cent of which is truck traffic, 

The only maintenance ever done on the street 
consisted of skin patching some waves which de- 
veloped after about twelve years’ service. By skin 
patching is meant merely sweeping off the pave- 
ment where it has become wavy and then dashing 
on a small amount of asphaltic cement and leveling 
up the pavement with a thin coat of sheet asphalt 
mixture. This repair was made in 1924. 

In 1926 a continuous cut was made in the pave- 
ment about two feet wide, for the installation of a 
utility, using air-driven pavement breaking chisels, 
taking out first the surface in approximately rec- 
tangular pieces. The photograph was made of some 
of these pieces as they were piled along the curb 
along with the other debris. The cut was made al- 
most directly in the center of the main line of traf- 
fic in one direction. The photograph shows, without 
much explanation, just what the action of the traf- 
fic had done to the pavement, forcing the lower sur- 
face of the asphalt down into every crevice in the 
old brick. The ridges shown on the under side of 
the asphalt surface vary from a quarter of an inch 
to an inch in depth. The small fragment of the sur- 
face almost directly in the center of the photograph, 








ASPHALT SURFACE REMOVED FROM BRICK 
PAVEMENT. BASE 
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turned edgewise to the camera, shows the thickness 
of the skin patch by the difference in texture of the 
material at its right edge. The imprint of the brick 
furnish a very good scale dimension. The clay tile 
ducts in the background are about four inches in- 
terior diameter. 

It is apparent from the facts indicated in this 
photograph, that an old block pavement having a 
surface of fairly uniform contour but roughened by 
the wear on the edges of the blocks, provides an al- 
most ideal base to prevent shoving of the bitumi- 
nous surface mixture. This is further supported 
by the excellent service record of the mixture, which 
was designed much softer and more liable to surface 
displacements than present day practice. 





Czechoslovakia Highways 


The highway administration of Czechoslo- 
vakia last year built a test road using fourteen 
various types of pavements, all of a width of 5 
meters (about 16% feet). Of this test highway, 
a length of 75 meters was small stone block type, 
75 meters was concrete road 15 centimeters thick, 
75 meters was concrete road with upper layer of 
reinforced concrete (Kleinlogel system) 15 centi- 
meters thick, 100 meters was macadam gravel 
with a mortar layer, 100 meters was macadam 
gravel grouted, 100 meters was macadam gravel 
pitch grouted, 100 meters was coal tar macadam 
(Aeberli), 100 meters was tar macadam. mixed 
with “Tomatit,” 100 meters macadam of lime- 
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stone gravel and sand mixed with aquatic glass, 
100 meters basalt gravel and sand with aquatic 
glass and mixed with “Via Vitrea,” 75 meters of 
rolled macadam mixed with “Viadur,” 85 meters 
of coarse gravel macadam, and 85 meters of 
macadam of normal basalt gravel. It was also 
planned to construct 85 meters of each of the 
following roads: Rolled road tarred with “Via- 
dur” on the surface, rolled road tarred by recti- 
fied coal tar on the surface, and a rolled road 
oiled on the surface with “Impregnol,” but con- 
struction of these three was postponed because 
of unfavorable weather conditions. 

The section of road referred to was opened to 
traffic on October Ist, 1925. The Ministry of 
Public Works intends to construct another test 
section where the work will be on a larger scale 
and so far as possible by the use of road con- 
structing machines. 

In the maintenance of the public roads of 
Czechoslovakia, the Ministry of Public Works 
during the past year was limited by finances to 
the most urgent repairs of roads which had been 
damaged and had been neglected during the war. 
The roads of the country consist of state high- 
roads which connect the most densely populated 
centers of the country and carry the greatest 
part of the motor traffic. Of a total of 72,000 
kilometers of public roads, about 8,400 are state 
high roads and about 48,000 are district roads. 
Only about 267 kilometers of the state highroads 
are paved, because of the expense. ; 





Effect of Size of Brick on Rattler Loss: 





Study made by Bureau of Public Roads to determine correction factors for 
use in connection with a revision of the present standard rattler test of 
paving brick. 





By F. H. JACKSON, Engineer of Tests, United States Bureau of Public Roads 





It has long been recognized that for brick of 
equal quality but differing in size the compara- 
tive rattler losses are not directly proportional 
to the differences in weight. Therefore, any 
system of rating based on the percentage of 
loss by weight, irrespective of the difference in 
size, is incorrect unless a correction is intro- 
duced covering this feature or unless inde- 
pendent standards are set up for each size sep- 
arately. 

In the very elaborate series of tests presented 
by Blair and Orton before the American Society 
for Testing Materials in 1911,2 upon which our 
present standard method of test is largely based, 
no mention is made of the effect of size on rat- 
tler loss. This was probably due to the fact that 
at that time the bulk of the paving brick manu- 
factured were of the so-called “standard block” 
size—that is, about 3 to 3% inches in width, 4 





1Paper presented at the annual meeting of the American Society 
for Testing Materials. 

*“A Study of the Rattler Test for Paving Brick,” M. W. Blair 
and Edward Orton, jr., Proc. A. S. T. M., Vol. XI, 1911, p. 776. 


inches in depth, and 8 to 9 inches in length, Pro- 
fessor Talbot, however, in his paper on “Quali- 
ties of High Grade Paving Brick,” published in 
Bulletin 9 of the Illinois State Geological Sur- 
vey,® states that, although he has not studied the 
effect of the size of brick on the rattler loss, 
“it is established that the brick size will sustain 
a greater loss than the block size of the same 
grade and quality. * * * The amount of this dif- 
ference depends upon various conditions, but 
with good material the brick sizes may be ex- 
pected to lose, say, 3 per cent more than the 
block sizes.” 

It has only been within comparatively recent 
years that the thinner brick, such as those made 
to lay to a depth of 3 inches and 2% inches, have 
come into general use. Efforts have also been 
made from time to time to introduce certain 
odd sizes, such as the 3 by 3% by 8% inch, and 
others in which the length varied slightly. The 





Illinois State Geological Survey Bul. 9, “Paving Brick and Paving 
Brick Clays of Illinois.” 
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number of sizes of brick in use, however, has 
been greatly curtailed within the last three years 
through the efforts of the permanent committee 
on Simplification of Variety and Standards of 
Paving Brick of the Department of Commerce. 
At the present time this committee recognizes 
two sizes of brick, as follows: 3% by 4 by 8% 
inches, and 3 by 4 by 8% inches. In addition to 
these two sizes, the 2% by 4 by 8% inch size is 
coming into rather general use, so that it will in 
all probability in the near future be included in 
the series of recognized sizes. 

Recognizing the injustice of specifying the 
same percentage of wear for both 3-inch and 3%- 
inch brick, many paving engineers, when they 
began using the thinner brick for construction, 
adopted the practice of inserting certain arbitrary 
correction factors in their specifications so as to 
bring these sizes into line with the requirements 
for the so-called “standard block” size. So far 
as the writer is aware, however, none of these 
correction factors was based upon extensive test 
data. As a rule, they were the result of theore- 
tical consideration. 

In view of the fact that committee C-3 of the 
American Society for Testing Materials has 
undertaken to rearrange the standard specifica- 
tions and methods of test for paving brick, 
C 7-15, in order to bring it into conformity with 
the society’s present standards as to form, it 
seemed an excellent opportunity to investigate 
this relationship experimentally with a view to 
furnishing a table of correction factors which 
might be inserted in the standard. 


TESTS MADE ON FIVE SIZES OF BRICK 
Fortunately, a rather unusual opportunity 


existed for obtaining such data. The Bureau 
of Public Roads has had under way for the last 
several months an investigation to determine 
the relation between the depth of the paving 
brick wearing course and the resistance of the 
pavement to the action of traffic. This investiga- 
tion is being conducted by the bureau in coopera- 
tion with the National Paving Brick Manufac- 
turers Association, which furnished a large 
quantity of brick for this purpose. These brick 
were all from the same plant and were manu- 
factured as a special lot so as to be as nearly 
uniform in quality as possible. They were of 
the plain wire-cut type, and the average rattler 
loss on the 3% by 4 by 8% inch was about 17 
per cent. Five sizes of brick were furnished, all 
of the same width and length but varying in 
depth from 2 to 4 inches by 14-inch steps. 

It was decided, therefore, in addition to the 
‘major investigation, the results of which will be 
reported later, to make an incidental study of the 
effect of size on rattler loss, using the five sizes 
of brick on hand. For this purpose 10 standard 
rattler tests were made on each size of brick, 
making 50 tests in all. Every precaution was 
taken to keep the standard rattler calibrated, and 
every detail as called for in standard procedure 
was followed. The results for the first series 
of rattler tests are given in Table 1. Upon study- 
ing the results it became immediately apparent 
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Table 1—Rattler Test Results on Brick Used to Determine Effect 
of Size 
Percentage of loss in weight 


Sample No. Thickness of brick (inches) 




















2 “2% 3 3% 4 
Per cent Percent Percent Percent Per cent 

ae 22.6 17.9 18.6 17.3 
| GES ee 22.0 21.4 18.3 16.8 16.5 
| pO BIS Rae 23.1 18.3 19.7 16.8 16.4 
as 21.9 18.3 19.7 16.5 15.2 
ee eo 22.8 19.1 18.7 16.2 17.0 
ee 22.8 19.3 19.7 17.0 17.1 
ees 22.7 19.0 18.6 17.2 16.3 
ee aie ends 22.9 17.6 19.3 17.0 17.2 
. ere 24.7 19.2 19.1 18.0 17.4 
Oe ies 23.3 17.9 18.2 17.4 16.6 

Average 22.9 18.8 19.0 17.0 16.8 
Maximum 24.7 21.4 19.7 18.0 17.4 
Minimum 21.9 17.6 18.2 16.2 16.3 


that there was no constant relation between the 
average’ percentage of loss and the size of the 
brick. This at once suggested the possibility 
that the various sizes of brick might not all be 
of the same quality. In order to throw light 
upon this important point, a number of brick of 
each size were subjected to a special hardness 
test, using the Dorry hardness machine for test- 
ing rock. One-inch cores were drilled with a 
diamond drill from the center of each brick, and 
subjected to the abrasive action of quartz sand 
fed upon a revolving steel disk upon which the 
brick core was held under a standard pressure. 
The loss in weight of the specimen at 2,500 revo- 
lutions of the disk was considered to be a true 
measure of its hardness. 

Realizing that hardness is not the only quality 
of a paving brick which affects the rattler loss, 
tests for crushing strength and _ transverse 
strength were also made. Crushing strengths 
were determined on half brick, tested on edge, 
five tests of each size being made. The brick 
were bedded in plaster of Paris before testing. 
Tests for transverse strength were made in two 
ways, (1) by using a special form of equalizer 
apparatus developed at the Bureau of Standards, 
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and (2), by the use of the A. S. T. M. standard 
apparatus somewhat modified by the Bureau of 
Public Roads. Details of the results of the trans- 
verse tests, discussed from the standpoint of com- 
parative methods of testing, wlll be published 
elsewhere. For the purpose of this discussion, 
the results of the tests by both methods were 


‘averaged. Each average is the results of 40 tests. 


A very brief study of these tests is in order 
with a view to determining what differences in 
quality exist between the various sizes. It will 
be seen at once that the tests are not altogether 
consistent. For instance, the. 4-inch size has a 
considerably higher crushing strength than any 
of the other sizes. This difference, however, is 
not reflected in any of the other tests, which is, 
of course, not surprising when we consider that 
each of these tests measures a specific property 
of the brick. When taken as a whole, however, 
the results give a general idea of the relative 
quality of the five sizes under consideration 
which, in this case, is what we are after. As- 
suming for the moment that the resistance of 
brick in the rattler is influenced by both hard- 
ness and toughness and that these qualities are 
measured individually probably better by the 
hardness test and the transverse test than by 
any of the others, it is found that from the stand- 
point of hardness the 2-inch brick are consider- 
ably softer than any of the other sizes; the 3- 
inch are next; and the 2%-inch are the hardest. 
In transverse strength the 2%4-inch size ranks 
highest; the 3%4-inch next; with the 2-inch, 3- 
inch and 4-inch practically identical. Taking 
both tests into consideration, the brick may be 
tentatively rated relatively as to quality about 
as follows: 2%-inch, 3%-inch, 4-inch, 3-inch, 2- 
inch. It should be borne in mind, of course, that 
these differences are not large numerically, and 
are of significance only because of the special 
use to which the rattler tests will now be put. 


EFFECT OF SIZE ON RATTLER LOSS 


In Figure 2 are plotted the average losses in 
pounds for each size of brick against the initial 
weight of the brick charge. There are also plot- 
ted two series of points, one above and the other 
below the actual losses, which show what the 
losses would have been if they had been (1) 
directly proportional to the number of linear 
inches of edge exposed to wear, and (2) direct- 
ly proportional to weight (or volume). It will 
be seen that the actual curve is somewhat below 
a line bisecting the angle formed by the two 
theoretical curves, which indicates that the cor- 
rection to be applied to the small sizes is some- 
what smaller than has been commonly used on 
the assumption that the loss takes place prin- 
cipally on the edges and corners of the brick. 

Returning now to a discussion of the actual 
losses, it is found that the plotted points do not 
lie on a straight line as they would were the 
brick all of the same quality and the differences 
in loss due entirely to the effect of size. Plot- 
ting the average line, it is found that the losses 
for the 2%4-inch and 3%-inch sizes lie below the 
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line, whereas those tor the Z-inch and 44-inch 
sizes lie above the line. ‘his grouping 1s exact- 
ly what would be expected as a result of our 
study of the relative quality of the five sizes 
based on the hardness and transverse tests, and 
indicates that these tests are a reliable measure 
of those properties of the paving brick which are 
affected by the rattler test. 

One would seem justified, therefore, in draw- 
ing the average line as indicated on the chart, 
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and recomputing the various percentages of loss 
from the corrected losses obtained therefrom. 
This gives a series of values the same as would 
have been obtained experimentally had all the 
brick been of the same quality. Using these 
values, a correction curve has been plotted as 
shown in Figure 3. By means of the chart it is 
nossible to determine what percentage shall be 
added to or subtracted from the observed rat- 
tler loss to give the equivalent value in terms of 
a “standard”: 10-pound brick. The corrections, 
it will be observed, are based entirely on weight 
and not on nominal size. Although it might be 
more convenient to use the latter method, it 
would seem unwise to do so because of the wide 
variations in actual size of brick of the same 
nominal size. For instance, among eight brands 
tested by the bureau in connection with this 
work, it was found that for the 2%-inch size 
the actual weights of 10 brick varied from 64 to 
75 pounds, whereas for the 3-inch size the cor- 
responding variation was from 82 to 89 pounds. 
These differences, of course, are accounted for 
in part by differences in specific gravity of the 
material. In general, however, the differences in 
size appear to be more pronounced, as will be 
observed by noting Figure 4, in which are plot- 
ted the average weights and corresponding 
volumes for each of the brands and sizes of brick 
tested. 

It will be observed that the points lie fairly 
well on a straight line, those above the line in- 
dicating the lighter brick, whereas those below 
the line indicate the heavier brick. Of course, a 
correction based on the volume of brick would 
be the most rational method because it would 
eliminate variations in the volume-weight rela- 
tions owing to differences in specific gravity. 
However, the weight determination is much 
simpler and more readily made, and it would 
not appear that the small changes in specific 
gravity which normally occur in well-burned 
paving brick would seriously affect the accuracy 
of the corrections. 
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SUPPLEMENTARY CHECK TESTS 

In order to determine to what extent the pro- 
posed correction curve could be applied in actual 
work, a series of check tests was run on a num- 
ber of different brands of paving brick submit- 
ted by the manufacturers at the request of the 
National Paving Brick Manufacturers Associa- 
tion. Each brand was represented by at least 
two sizes, and in some cases by three sizes. Con- 
trol tests for hardness and for modulus of rup- 
ture were likewise run, in order to check the 
quality of the brick by tests independent of the 
size factor. Unfortunately, the number of brick 
available for these supplementary tests was so 
limited that it was found impossible to obtain a 
sufficient number of tests for hardness and 
modulus of rupture to obtain representative 
averages. 

The results of the rattler tests on six lots of 
brick, representing four brands of plain, wire- 
cut-lug, shale brick and two brands of plain, 
wire-cut, fire-clay brick are shown in Table 2, 

Table 2—Check Pests of Paving Brick 
Total variations 


within lots 


Volume Weight Before After 


Nominal of 10 of 10 Rattler Corrected cor- cor- 
Lot No. size brick brick loss loss rection rection 

Cubic Per Per Per Per 
Inches inches Pounds cent cent cent cent 

nr 3 1,009 87 24.2 23.3 - ea 
2 720 63 28.1 24.8 3.9 1.5 

Biromuaden 3% 1,219 98 19.9 19.8 ~- . 
3 1,113 89 21.3 20.6 1.4 & 

Dinstenion 3% 1,128 97 16.1 15.9 a? ee 
3 1,028 87 16.7 15.8 wi os 

2% 838 75 17.8 15.9 1.7 a 

_ 4 1,266 109 17.0 17.5 xa ; 
3 974 83 17:9 16.7 oe - 

2% 762 64 18.3 15.2 1.3 2.3 

ecacees 3% 1,141 94 17.1 16.8 - ‘ 
ay, 831 65 21.0 18.0 3.9 1.2 

Gidcduies 3y 1,156 94 19.7 19.3 “<“ - 
2% 811 64 23.2 20.1 3.5 8 





together with their initial volumes and weights 
and the corrected percentage of loss derived 
from the use of the correction curve shown in 
Figure 3. Each value for per cent of wear rep- 
resents the average of three tests. It will be 
observed that in all cases but one the differences 
in percentage between the corrected losses for 
the different sizes in any given lot are consid- 
erably less that the corresponding differences 
before correction. In only one case, however, 
that of lot 3, have these differences entirely dis- 
appeared, indicating that a certain amount of the 
original variation was due to differences in the 
quality of the brick. This is not surprising when 
it is remembered that no special effort in any 
case was made to obtain brick of exactly the 
same quality. In one case, that of lot 4, the 
results of the individual rattler tests were very 
erratic, indicating an extremely nonuniform 
product, which may account for the wide varia- 
tions of the results obtained on this lot. 

It is felt that the correction curve obtained as 
a result of this series of tests is sufficiently ac- 
curate for all practical purposes; and the writer 
has recommended that a table of correction 
factors based thereon be considered for use in 
connection with any revision of the present 
standard rattler test for paving brick. The fol- 
lowing addition to paragraph 13 of the standard 
specifications for paving brick has been sug- 
gested: 
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The result obtained in the original calculation shall 
be corrected by adding to or subtracting from it a factor 
depending upon the initial weight of the brick charge in 
pounds. This factor shall be obtained from the follow- 
ing table: 


Correction Correction 
to be ap- to be ap- 
Original plied to Original plied to 
weight of percentage weight of percentage 
10 brick of wear. 10 brick of wear 
obtained obtained 
by test by test 
Pounds Per cent Pounds Per cent 
105 to 115 0.5+4 75 to 79 2.0— 
95 to 104 0 70 to 74 2.5— 
90 to 94 5— 65 to 69 3.0— 
85 to 89 1.0— 60 to 64 3.5— 
80 to 84 1.5— 55 to 59 4.0— 


The final corrected value together with the observed 
value and the correction factor shall be reported. 





Building Highways for Safety 
Some paragraphs from a radio address by 
Prof. S. S. Steinberg, of the University 

of Maryland 

The frequency of highway accidents resulting 
trom traffic congestion has demonstrated not onlv 
that we must construct our new highways of 
ample width, but also that we need to widen 
many of the roads and bridges now in use. This 
has led to the construction in the vicinity of large 
industrial centers and on main thoroughfares of 
what is known as the “super-highway” to insure 
the maximum road capacity, speed and safety. 
It is only by widening our congested roads, and 
by providing alternate routes, that accidents can 
be reduced and traffic enabled to move smoothly, 
quickly, and with a. maximum degree of safety. 
Foremost of the super-highways is the one out 
of Detroit. This road has a total width of 204 
feet, with two separated roadways 44 feet wide, 
each carrying one-way traffic. On each of the 
four-track roadways horse-drawn traffic keeps 
to the right hand curb; slow moving heavy 
trucks outside them, and automobiles in the two 
other lanes, thereby providing rapid, safe, and 
sasy movement for all kinds of traffic. In addi- 
tion, space is provided between the roadways 
for rapid transit trolley lines, and provision is 
made for motor parking, as well as for pedes- 
trians. Other highways on which extensive 
widening programs are going on, or parallel 
routes are being extended, are the Pacific High- 
way in the State of Washington; highways out 
of Chicago; the Lincoln Highway west of Phila- 
delphia; the Boston Post Road between New 
York and New Haven; as well as roads leading 
out of Cleveland, Akron and Cincinnati. 

One of the developments of the future may be 
separate roads for freight and for passenger 
service; a low grade, heavily constructed road 
for trucks and a less expensive type for passen- 
ger vehicles. A road planned primarily for truck- 
ing between Boston and New York is now under 
construction. 

To relieve traffic congestion and to promote 
safety at the intersection of important roads, 
highway grade separations are now being plan- 
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ned. The first structure of this kind is now be- 
ing erected just north of Chicago at a very con- 
gested highway intersection. The design pro- 
vides for two levels. Through traffic proceeds 
on an overhead bridge on one of the roads while 
turning traffic swings wide of the bridge and 
uses the ground level. 

One of the most recent experimental develop- 
ments in the interest of public safety is lighting 
the rural highway at night. The greatest menace 
of night driving is the abundance of glaring lights 
which makes driving at such times dangerous. 
It is found that a large percentage of highway 
accidents occur at night due to this cause. Light- 
ing the highway not only reduces this danger, 
but also increases the capacity of the road by 
making it available for maximum use through- 
out the 24 hours of the day, and serves as an 
inducement for trucks to operate at night when 
passenger traffic is at a minimum. Highway il- 
lumination is now in use between Albany and 
Schenectady, on the Lincoln Highway in In- 
diana, on the motor causeway out of Miami, and 
con some roads out of Detroit. 





Information Concerning River Flow 

The Department of the Interior has recently 
published a preliminary index to river surveys 
which have been made by the Geological Survey 
and other agencies, which has been compiled by 
B. E. Jones and R. O. Helland as Water Supply 
Paper No. 558. It lists by states the rivers that 
have been surveyed, gives a brief description of 
the maps and states where copies may be ob- 
tained. Engineers and others who are studying 
problems of river flow in connection with water 
supply, irrigation or for other purposes, will find 
information of considerable value in these re- 
ports. The index may be obtained by applying 
to the Geological Survey at Washington, D. C. 





Dump Body and Grader 

A modification of a grader has been made by 
the State Highway Department of Maine by 
placing a dump body on a Hadfield-Penfield one- 
man grader, this body having sufficient capacity 
to carry the stone needed for patches or small 
repairs, thus saving the necessity of using an 
additional truck for this material. The weight 
of the stone carried is also of assistance in the 
operation of the grader. The dump body is 
mounted on the rear of the grader and is easily 
dumped where wanted. The illustration shows 
the mounting of the body and the body in dump- 
ing position, 











DUMP BODY MOUNTED ON GRADER 
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The Fifth International 
Road Congress 





Principal points of reports adopted at 

final session of the Congress relative to 

Concrete and Bituminous Roads, Traffic 
Census, and Town Planning. 





The Fifth International Road Congress was 
held at Milan, Italy, September 6th-13th. It was 
attended by about two thousand representatives 
from fifty countries. Following four days of 
reading and discussion of papers, at the final sit- 
ting of the congress on Friday the various sub- 
jects were brought before the meeting and the 
reports of the committees adopted. At this ses- 
sion Thomas H. MacDonald, one ‘of the United 
States representatives appointed by President 
Coolidge, announced that the Secretary of Agri- 
culture had suggested that the next congress be 
held in the United States, and sought the ap- 
proval of the Road Congress to this suggestion. 
The representative of Brazil stated that should 
the invitation from the United States fail to be 
adopted by Congress he hoped that the next 
meeting might be held in the capitol of Brazil. 
The President of the Permanent Association in 
Paris stated unofficially that he thought an in- 
vitation from the United States would receive 
favorable consideration. 

CONCRETE ROADS 

Concrete roads received the first attention of 
the construction and the maintenance section and 
there was considerable discussion of the con- 
clusions presented by the general reporter for 
that section. The conclusion adopted recited 
that cement concrete roads have proved them- 
selves suitable for use by heavy vehicles on rub- 
ber tires, but that no satisfactory system had 
been evolved for vehicles on metal tires; that 
the proportion of cement and aggregate must be 
determined by the thickness of the slabs and the 
quality of material available; that definite con- 
clusions concerning the technical and economic 
suitability’ of metal reinforcement could not be 
reached without further experiments; the same 
being true concerning the advisability of trans- 
verse and longitudinal joints and also as to the 
kind and thickness of jointing material to be em- 
ployed; “the practice of constructing roads with 
alternating slabs, for the purpose of reducing the 
dimensions of expansion joints and of diminish- 
ing cracks, deserves attention and should be fur- 
ther investigated ;’ and the same is true of coat- 
ing roads with hydro-carbon or bituminous mix- 
tures and also of the “silicatisation” of the sur- 
faces of concrete roads with a view to making 
them harder and securing better preservation; 
the use of mechanical processes for constructing 
such roads is advisable from the technical point 
of view when economic difficulties are not en- 
countered; for repairing damages, quick harden- 
ing cements or asphalt concrete are suggested, 
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according to local possibilities and seasonal con- 


ditions. 
BITUMINOUS ROADS 


The report dealing with bituminous and as- 
phaltic roads was much more lengthy and con- 
sidered the subjects of natural rock asphalt, non- 
asphaltic, and bituminous materials; covering 
several of the characteristics of each of these. It 
was recommended that “a complete study be 
made of the action of the very fine mineral matter 
incorporated in bituminous binders, on the so- 
called asphaltic characteristics of the binding ma- 
terial itself;” also that, in addition to the pene- 
tration tests, one for the softening or melting 
point be included in specifications. Also it was 
recommended that in addition to a ductility test 
carried out at 25 degrees Centigrade, there should 
be other tests made at a lower temperature, say 
at zero, and at a higher temperature if the test at 
twenty-five degrees gave an elongation not ex- 
ceeding fifty centimeters. 

“In several countries good results have been 
obtained by preceding the surface bitumen treat- 
ment by a preliminary surface dressing with tar. 
This method is specially recommended for maca- 
dam surfaces composed of friable and dusty ma- 
terials. Further, in the experience of several 
countries, the mixing of bitumen with a percen- 
tage of suitably prepared tar facilitates bitumi- 
nous coating.” It was stated that the addition 
of tar to an asphaltic binding material when mak- 
ing asphalt concrete makes it possible to apply 
the mixture at a lower temperature. A study of 
these uses of tar was recommended. 

In connection with the standardization of tests 
it was recommended that a committee be ap- 
pointed for settling a nomenclature for the prin- 
cipal materials and methods employed in con- 
nection with road construction, and for standard- 
izing the methods employed in taking samples 
and making tests; such committee to contain 
representatives of the languages represented in 
the congress, also Spanish and a Scandinavian 
language. 

TRAFFIC CENSUS 

Several resolutions were adopted in connec- 
tion with the subject of traffic census. One of 
these called for reducing all census figures to a 
twenty-four hour basis by increasing those ac- 
tually taken during the day sufficiently to provide 
for night traffic where the census was taken 
during the day only. Also, that an estimate be 
made of the yearly average for each section of 
road, based upon such census as had been taken. 

Whatever the classification of vehicles in the 
various countries it was recommended that they 
should be grouped as follows:—(a) Animal trac- 
tion vehicles; (b) Mechanically propelled com- 
mercial vehicles, and motor omnibuses with 
pneumatic tires; (c) Mechanically propelled 
passenger-carrying vehicles with pneumatic tires 
(that is, motor cars, not including motor cycles) ; 
(d) Mechanically propelled vehicles with solid 
tires; (e) Motor cycles; (f) Bicycles; (g) Pedes- 
trians; (h) Animals unharnessed or ridden; (i) 
Hand carts; etc. In each case it is desirable to 
give the average gross weight attributed to the 
vehicles of each group; the average width of the 
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section of road under consideration taking into 
account the presence of railway lines; the length 
of the section; nature of the road surface and its 
state of repair; the weather at the time of the 
census; and the average useful weight carried 
by the vehicle unit of each group. 
TOWN PLANNING 

Perhaps the longest set of conclusions were 
those drawn by the committee on Development 
and Planning of Towns in the interest of traffic. 
These recited at considerable length various fea- 
tures which have an important bearing upon the 
traffic of cities, including, besides street plans, 
building regulations; control of the use of land 
(as in a zoning system) ; diversion of traffic from 
the central nucleus, decentralization of offices 
and industries, and exclusion from busy streets 
of traffic which does not need to use them; elim- 


ination of kiosks, advertisement standards, news-. 


paper stands, etc.; minimizing the parking of 
vehicles and the passage of slow and cumbersome 
vehicles through such streets; also, when neces- 
sary and possible, the widening of streets and 
providing of spaces or buildings for parking ve- 
hicles, and the construction of lateral arteries 
alternative to the main traffic thoroughfares, 
through which the slow and heavy vehicle traffic 
may pass. Attention was also called to the re- 
moval of grade crossings by overhead ways, to 
traffic signals, one-way traffic streets, and the 
adoption and enforcing of intelligent and well 
considered traffic regulations. Concerning sub- 
ways or subsurface passages, it was stated that 
pedestrians avoid using these mainly because 
they are approached by stairs and it was recom- 
mended that gently sloping ramps be used in- 
stead of stairs and that the subways be provided 
with attractive shop fronts and other features 
located along their sides. The removal of sur- 
face railways from the heart of the city where- 
ever possible was recommended. Public trans- 
port service should carry passengers to points 
near the center but avoid spots already over- 
burdened with traffic. The resolutions concluded 
with a hope that steps would be taken to call a 
diplomatic international conference with a view 
to securing “uniformity of traffic signals in urban 
areas by means of signs which can be easily un- 
derstood without the necessity of reading an in- 


scription.” 
SPECIAL MOTOR ROADS 


Italy was especially interested in the construc- 
tion of roads reserved for motor traffic, having 
built one a short time ago from Milan to Laghi, 
while concessions for similar highways had been 
granted from the Milan to Bergamo and from 
Naples to Salerno and others were under con- 
templation. An extensive set of conclusions was 
proposed by the Italian representative beginning 
with the statement :—“The creation of roads re- 
served for the use of motor traffic may be con- 
sidered as justified when the mixed traffic on the 
ordinary highways in the neighborhood of, or 
between, densely populated centers or passing 
through places which have a busy, industrial, 
commercial or pleasure traffic, leads to a satura- 
tion and a deadlock dangerous to the circulation 
and contrary to transport economy. Also when 
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the absolute preponderance of motor traffic of 
every kind (passenger, goods, fast and slow 
units) render it necessary to ensure for it the 
highest possible return in the form of speed, non- 
stop running and safety.” 

The American and English representatives 
could not agree to this statement, the American 
probably having in mind the fact that practically 
every road in the United States is already con- 
fined largely to motor traffic, there being little 
of any other kind in this country, and they re- 
frained from voting. As contemplated, such a 
road would be fenced cff from the surrounding 
country and would pass under or over every 
other highway or railroad so that there would be 
no delay of vehicles in transit from one main 
terminus to another. 





Kuropean Road Ideas 





Selections from the General Reporters’ 
summing up of papers before the Fifth 
International Road Congress. 





CONCRETE ROADS 


“With a view to reducing the dimensions of 
the joints to a minimum, concrete pavings have 
been proposed and carried out with very short 
or with alternating slabs. According to the Bel- 
gian report, this latter method has notably 
diminished cracking, as the odd slabs originally 
made have already undergone contraction due to 
the setting of the concrete when the laying of 
the even slabs is proceeded with. According to 
the English report, no special advantages have 
resulted from the adoption of such a system as 
compared with that of continuous slabs. It is 
obvious that in the results obtained the length of 
the individual slabs, and the conditions of the 
foundation and those under which the seasoning 
was effected, all factors of too varying a character 
to allow of establishing a constant rule, played a 
part. On the other hand, the method of laying 
by alternate slabs cannot but complicate the 
working process. ; 

“The method of repairing concrete roads varies 
very considerably according to the extent of the 
damage to be repaired. When the damage done 
is of a very slight character, mere hand chiselling 
may suffice; but when the damage is greater, 
pneumatic drills and pneumatic rammers for fill- 
ing in will be necessary. For repairs right down 
in the body, the English report recommends 
the use of quick-setting cements, and for surface 
repairs the use of asphalt concrete 5 to 7 centi- 
metres thick, the advantage being that traffic can 
be allowed to pass over sooner. The adoption of 
liquid cement, the use of which has spread of late, 
allows of obtaining a strength of 250 kg. per sq. 
cm. after eight hours’ use. 

BITUMINOUS ROADS 

“While the penetration test is so far not only 
in general use, but also in many cases the only 
practical method of ascertaining the value of a 
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bituminous material, there is now a tendency 
to consider that the value of this test has so far 
been over-estimated. It is admitted that the 
constancy of the penetration figure may be of 
value for ascertaining the constancy of a type of 
bituminous material, when the original raw ma- 
terial remains constant as well as the method of 
penetration, but this guarantee disappears when 
there is a change in the raw material or the 
method of penetration, as the penetration may 
be the same for materials substantially diffe: ent 
and behaving differently under the action of 
traffic and climate. Another test, the utility of 
which is now being discussed (or, at least, its 
correct interpretation), is that for ductility. The 
necessity is generally recognized for a bitumin- 
ous binding material to preserve, even at a low 
temperature, a certain ductility, in order that a 
bituminous road may not become brittle; but, 
at the same time, it is demanded that the same 
road shall not become too soft during the warm- 
est season. Some reports even express the 
opinion that there is no great harm done if some 
capillary fissures should form during the winter, 
provided that the bituminous paste retained the 
property of binding again during the warm sea- 
son, or, in other words, provided that the bitu- 
men had not lost its cohesive qualities. The criti- 
cism which is opposed to the present method of 
making the test for ductility, is particularly 
directed against the fixed temperature of 77 deg. 
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F., or 25 deg. C., a temperature which does not 
correspond with that of the maximum ductility 
of a bitumen, except in special cases. The most 
important thing now would be to know precisely 
at what temperature this maximum ductility oc- 
curs, and how this decreases with reduced tem- 
peratures. 

“It is recommended that there be used ‘the 
test for temperature of melting (by the ball and 
ring method, which appears to be the most gen- 
eral and most perfected one) side by side with 
the penetration test, which will always remain 
the fundamental test, in spite of the reservation 
attaching to it.’ 

“As regards the ductility test, if it is desired 
to continue it, it will be necessary not only to 
carry it out at the traditional temperature of 77° 
F, but also at a low temperature, say at the tem- 
perature of melting ice, and also at a relatively 
high temperature. Of course, this refers to a 
bituminous material of low ductility at 25° C, 
and which would give an elongation of less than 
50 cm. At that temperature we should then have 
a sufficiently complete table of the behavior of 
the bituminous material from this point of view. 

“As to the stability of a bitumen we may take 
it that the general test is that of comparing the 
penetration in the original material and in its 
residue after heating during five hours at 325° 
F (163° C.), or any higher temperature in special 
cases.” 





Day Labor Construction in South Africa 





Opinions of the town engineer of a South African town as stated in a 


paper before the Municipal and County Engineers. 


Believes principle of 


day labor work is sound, but must contend against difficulties. 





Discussion of the advantages and disadvantages of 
building public works by day labor rather than by 
contract is not confined to the United States, but is 
also to be found among the public officials in South 
Africa. 

At a recent African District meeting of the Insti- 
tution of Municipal and County Engineers held at 
Port Elizabeth, George Begg, town engineer of 
Brakpan, South Africa, discussed the subject at con- 
siderable length, endeavoring to give the arguments 
on both sides impartially. In his introduction he 
said: 

There can be no logical reason why departmental work 
[day labor] should not be a success, and if it is sometimes 
unsatisfactory and often more costly than contract work, the 
principle of departmental work cannot possibly be to blame. 
In all probability the apparent failure of departmental work 
will be due to one or other of the following causes, or to a 
combination of them. 

(1) Inefficiency of the town engineer. 

(2) Interference in carrying out municipal work. 

(3) Inefficient and redundant employees. , 

(4) Undue attention to the grievances of disgruntled em- 
ployees. b 

(5) Municipal regulations under local government ordi- 
nances. 

(6) Privileges granted to employees. 


(7) Failure to keep accurate cost analysis of work. 

Mr. Begg then enlarged on each of these seven 
points. Concerning the second he said: “There is 
not greater cause of failure in departmental work 
than this.” 

He finally sums up the subject, as follows: 

It is very obvious that departmental work has to contend 
with many difficulties before it can be a success, but those 
difficulties are not insurmountable if some attempt would 
only be made to understand them thoroughly. Such an at- 
tempt is seldom made, and departmental work is usually 
blamed if an estimate is exceeded. The real cause of the 
extra cost is never due to the principle of departmental 
work. 

In contract work, however, all these difficulties are aovided 
and perhaps this is the reason why contract work is so much 
in favor. The adoption of contract work certainly makes 
it easier from the municipality's point of view, and 
the engineer is saved a lot of worry and trouble by shifting 
on to the shoulders of the contractor the responsibility for 
the organization of the work to be carried out. But contract 
work is not to be commended for this reason, and even 
though the contractor is usually regarded as an expert in 
his work, there is no reason why the town engineer should 
not be sufficiently expert also, and if he can be responsible 
for the preparation of plans, specifications and conditions of 
contract, and can see that the contractor works according 
to them, -he surely should be competent to carry out the 
work himself under the conditions which he himself has 
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drawn up. The fact that this is not always the case is not 
the fault of departmental work. 

In contract work the cost is more or less known before- 
hand, as the contractor stipulates to carry out certain work 
at a definite cost, and the advocates of contract work argue 
that the great advantage of this lies in the fact that any 
loss on the work is borne by the contractor and not by the 
municipality. But it is not very satisfactory to contemplate, 
particularly from a municipal point of view, that any of the 
municipal works, built for the benefit of the community, 
should result in a loss to anyone. The contractor, however, 
has not built up his business on losses but on profits, and 
those who favor contract work because the contractor and 
not the -municipality runs the risk of losing, should not 
forget that the contractor may only be able to run this 
risk on account of the profits made on previous contracts. 

Departmental work, if carried out properly, will be com- 
pleted at the preper cost, and if this is not the case the 
remedy is not the adoption of contract work. 

The one real argument in favor of contract work might 
be applied in the case of a scheme where the purchase of 
a considerable amount of plant would be necessary. Such 
a scheme would be a complete departure from the usual 
work of a municipality, and would require plant which 
would never be of any use again and would require to be 
sold off on the completion of the work. 

In a case of this description contract work would per- 
haps be cheaper, as the contractor with suitable plant might 
have written off this plant on previous schemes, and thus 
be able to neglect the cost of it in making out his contract 
prices. But even then it should not be forgotten that the 
possibility of writing off this plant was perhaps only due 
to the profits on other schemes and the scheme on hand 
would only benefit for this reason. 

Mr. Begg concluded his paper with an account of 
actual experience of contract and departmental work 
in Brakpan municipality, which, he suggested, amply 
proved his contention that the principle of depart- 
mental work is not at fault. 

Some will not agree with his statement that 
“There is no reason why the town engineer should 
not be sufficiently expert also (as compared with a 
contractor), and if he can be responsible for the 
preparation of plans, specifications and conditions of 
contract, and can see that the contractor works ac- 
cording to them, he surely should be competent to 
carry out the work himself under the conditions 
which he himself has drawn up.” It by no means 
follows that an engineer who is excellent at design- 
ing and planning work will be equally successful in 
the practical details involved in constructing it. 





Super-Highway Contest 

Cash prizes totaling $1,500 are being offere:t 
for the best ideas with reference to the con- 
struction, beauty, economy and efficiency of a 
road 200 feet wide to serve as a super-highway 
for connecting Cooke, DuPage and Kane Coun- 
ties, the idea being to bring out the most prac- 
tical and original plans for such construction. 
Plans ‘will be received up to 5:00 o’clock on the 
15th of next December. A first prize of $1,000 
is offered, a second of $300 and a third of $200. 
Jointly with DuPage County, the Metropolitan 
Super-Highway Association is acting in the mat- 
ter. This association, composed of citizens of 


the three counties named_who are desirous of 
furthering the interests of super-highways in 
the metropolitan area around Chicago, has pre- 
pared a booklet with the idea in mind of assist- 
ing contestants to a better understanding of the 
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general plan for these super-highways, and a 
copy of this book and the rules of the contest 
will be sent to any one interested by addressing 
the association at Room 503, Burnham Bldg., 
160 North La Salle Street, Chicago. 





Expediting the Setting 


of Concrete 





The adoption of methods whereby it was possible 
to open to traffic in three days a concrete pavement 
which would ordinarly be closed for two or three 
weeks is described in the “American Contractor’ by 
G. W. Thatcher, vice president of the Standard Pav- 
ing Company of Chicago. The work consisted in 
changing the grades at three intersections on Ogden 
Avenue near La Grange Park to make connections 
with three streets which were being opened up. The 
work required tearing up only one-half of the width 
of the street, so that traffic was not entirely inter- 
rupted at any time, but as approximately one thou- 
sand automobiles an hour use the street during the 
busy hours, even the half obstruction was a serious 
inconvenience. 

Mr. Thatcher states that his company finished 
placing the concrete late Tuesday afternoon and it 
was open to traffic Friday night. An inspection made 
the following Monday, after a week-end traffic dur- 
ing which at least 25,000 trucks and pleasure vehicles 
had passed over it, showed it to be in first class con- 
dition. When five hours old it was sufficiently solid 
to permit walking on it without marring the surface 
in any way. Sprinkling of the pavement was begun 
when it was six hours old. Tests made on the job 
by Robert W. Hunt Company showed a compres- 
sive strength per square inch at three days of 2,364 
pounds, at seven days of 3,600 pounds, sal at 
twenty-eight days of 5,248 pounds. 

This high early strength was produced by a de- 
crease in the amount of mixing water, increasing the 
mixing time, using more cement, and keeping the 
pavement damp until it was put into service. The 
mixture used was 1: 1%: 2% with between 4% 
and 5 gallons of water per sack of cement. A good 
grade of sand was used, and crushed limestone for 
coarse aggregate. Hoppers on Barber-Greene load- 
ers were set for 7% feet of sand and 12% feet of 
crushed stone, with which was mixed 5 sacks of 
cement. The concrete was mixed for two minutes. 
This did not proportionately increase the cost and 
decrease the output as compared with one minute 
mixing, as it allowed every one adequate time to do 
his work, reduced idle time of the mixer, and re- 
quired fewer men and trucks for handling the ma- 
terial. 

The three intersections contained a total of 185 
square yards of pavement seven inches thick. In 
mixing this, 322 sacks of cement were used, whicn 
gives 2.2 barrels to a cubic yard of concrete as com- 
pared to 1.7 barrels for the standard 1: 2: 3: mix, 
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or two additional sacks of cement per cubic yard. 
The construction was supervised by Edwin Hancock, 
village engineer of La Grange Park, and J. H. 
Chubb, manager of the Service Bureau of the Uni- 
versal Portland Cement Company, which furnished 
the cement for the work and whose recommendations 
for expediting the setting had been followed. 





Dynamiting a Drainage Canal 

The city of Sebring, Fla., is located on Lake Jack- 
son and a short time ago decided to build a boulevard 
around the lake, first permanently lowering the level 
of the lake. To effect this lowering a contract was 
let last spring for constructing a canal to carry sur- 
plus water toward Lake Josephine. The contract 
called for a canal 3,000 ft. long, 22 ft. wide at the 
top, 10 ft. wide at the bottom and 3% ft. deep. The 
line of the canal ran through a dense growth of bay 
trees, water oaks, cypress and underbrush and 
crossed a small stream three times. The soil was 
heavy black muck of varying density from 2 to 6 
ft. deep, underlaid with white sand and thoroughly 
saturated with water. The contract was let to Baird 
and Schriber of Lakeland. 

In constructing the canal the trees and the brush 
were cut down along the right-of-way and the logs 
moved to one side but the stumps left. The removal 
of the soil was done by use of dynamite, 50 per cent 
Dupont straight dynamite being used. The holes 
were punched in ‘three rows, 3 ft. between rows, the 
holes in each row being 24 to 28 in. apart. Two car- 
tridges were placed in each hole in the center row 
and from 1¥% to 2 cartridges in each hole in the 
side rows, depending upon soil conditions. Small 
extra charges were placed on one side of each of the 
larger stumps in order to throw them out of the way 
and not a single stump fell back into the ditch. In 
all, 45,000 Ibs. of dynamite and 100 electric detona- 
tors were used. 

Shooting was done by the propagation method, de- 
tonators being placed in only 3 or 4 holes in each 
row of 500 ft. stretch, the shock from the explosion 
of these setting off the adjoined charges. About 500 
ft. were loaded and fired each day. Blasting as de- 
scribed above produced a ditch 14 ft. wide at the 
bottom, 22 ft. at the top and 3% ft. deep and scat- 
tered the excavating material so widely that prac- 
tically no spoil banks were left to interfere with the 
surface drainage. One day was spent in cutting off 
the protruding roots and clearing out those that fell 
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back into the water, but no shovel or piece of 
machinery of any kind was used in the center 
line of the canal. Within seven days after the 
work was started the canal was completed and 
accepted by the city. 





Philadelphia-Atlantic City Toll Road 
Proposed 


It is said that a company is being formed to 
build a highway between Philadelphia and At- 
lantic City in which there will be six traffic lanes, 
the outside one for trucks, the next tor vehicles 
making moderate speed, ‘while on the center 
drives machines could travel as fast as they de- 
sired. This would be a toll road and toll for the 
sixty-mile run is tentatively suggested as $1.00 
per vehicle. The promoters think it probable 
that many automobilists would prefer to pay this 
for the use of a private thoroughfare in prefer- 
ence to crowded public highways. It is expected 
that either bridges or tunnels will be used for 
eliminating grade crossings at all roads and rail- 
roads, connections being afforded with the main 
arteries crossed, however. 





Roadside Water in Connecticut 

The State Department of Health of Connecti- 
cut, following the precedent set by several other 
states, has this year begun an investigation of 
the wells, springs and other supplies of drink- 
ing water found along the highways of the state 
with a view to preventing the use by travelers 
of any which is unsafe. 

The bureau learns the locations of supplies 
used by the traveling public in their respective 
districts from the highway supervisors of the 
state highway department. An inspector then 
visits each supply, collects a sample and ex- 
amines the source of the supply. By means of 
a brush and can of paint which he carries with 
him, he marks on or near the supply the indi- 
vidual number of the sample taken, each sample 
being given both the number of the highway and 
it individual number in the series for that high- 
way. Examination of the source of supply may 
indicate that it should be classed as unsafe. All 
open or running streams are so classified. Chem- 
ical and bacteriological analyses are made of the 








SEBRING CANAL COMPLETED 








372 PUBLIC 


Where a supply is found to be unsafe or ques- 
tionable, the highway department is so advised 
and requested either to make necessary con- 
structional changes or else make the supply un- 
available, as by removal of the pipe, pump, etc. 
If the point of availability of the supply is on 
private land, the, private owner is requested to 
make the necessary change, if possible, or to do 
away with the supply. In case this is not pos- 
sible, the supply is posted as “unsafe.” 

Where a supply is found to be safe, it is post- 
ed by the state highway department. For post- 
ing the safe supplies the highway department 
has made wooden signs painted with black let- 
ters on white background with the legend 
“Drinking Water”. On the right hand lower 
corner is the inscription, “State Dept of Health”, 
and on the left hand lower corner is blocked out 
a four-inch square, onto which is tacked a card 
furnished by the State Health Department, a 
different color of card being used each year. The 
1926 card is blue, of heavy cardboard. On this is 
printed “This water was analyzed on......... ° 
192.... and found safe for drinking purposes”, 
the date being filled in with black ink and the 
number of the sample marked on the bottom of 
the card. On the back of,the card the Health De- 
partment writes the location to which it applies 
and the card is then turned over to the Highway 
Department to be placed upon the sign. The 
cardboard used is believed to be a material which 
will last throughout the season but which would 
not last much more than a year, thus requiring 
new cards based upon a new analysis to be 
placed on the sign each year. 





Extension of Toronto. Water Works 

A report on the proposed extension to the water- 
works system of the city of Toronto has been made 
by William Gore and H. G. Acres as consulting en- 
gineers, which is said to be in harmony with the 
basic principles of the report made in 1913 by the 
Commissioner of Works. The chief aim was the 
provision of a safe and abundant supply and the 
elimination, as far as possible, of all risks of dis- 
continuity of service. 

The engineers considered five sources of supply, 
namely Lake Simcoe and four points on the shore 
of Lake Ontario. Preference was expressed for tak- 
ing Lake Ontario water at Victoria Park, near the 
eastern city limits. 

In examining the water at the various suggested 
points of supply, that at Victoria Park was found to 
be of lower bacterial quality than at other points, 
but because of its greater physical purity it could be 
purified more simply and economically, and it would 
be necessary to purify the water from any of the 
proposed sources. 

The main features of the scheme proposed include 
an intake tunnel 10 feet in diameter and extending 
3300 feet into the lake, where the depth is 30 feet; 
which tunnel would have a capacity of about 300,- 
000,000 gallons per day. Second, three steel intake 
pipes from the tunnel shaft, only one of ‘which will 
be constructed at present, which will be 8 feet in 
diameter and 4,250 feet long, terminating in fifty 
feet of water and having a capacity of 125,000,000 
gallons per day. Third, law-lift and high-lift pump- 
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ing stations, coagulation basin filters, reservoir, of- 
fices and laboratory at the intake pipe, these being 
based on a capacity of 100,000,000 gallons per day, 
with provision for doubling capacity in the future. 
Four, a concrete-lined tunnel to the present main 
pumping station and a second tunnel from this to a 
new pumping station in the western section of the 
city. Five, a 50,000,000 clear water reservoir in the 
northern part of the city. Six, additions to the dis- 
tribution system. The net total cost of the work is 
estimated at $14,317,000. 





New York’s Sewage 
‘Problem 


Pollution of waters, as measured by dis- 

solved oxygen content, in harbor and 

rivers increasing and nuisance imminent 

at several points. General treatment 
necessary. 








The English Parliament building is located 
on the bank of the Thames river and possibly 
this location had much to do with the early 
progress made by the English in treating sew- 
age, for it is stated that the pollution of the 
Thames river, due to the sewage discharged 
into it from London, finally resulted in such an 
unbearable stench that it was impossible for 
Parliament to meet until some relief was ef- 
fected. 

Possibly if the New York State Legislature 
met on the bank of the Harlem or East river 
in New York City, more prompt action toward 
treating the sewage of New York might be 
taken. For several years the Board of Esti- 
mate and Apportionment of that city has been 
petitioning the legislature to turn back to the 
city a portion of Wards Island to be used for 
a sewage treatment plant, this being the best 
and almost the only area availabie for this pur- 
pose, one which originally belonged to the city, 
and which is not now being put to any useful 
purpose. 

Engineers have for years been warning the 
Board and the citizens that unless something 
is done very soon, the waters around New York 
City will reach the condition where they will 
occasionally, if not continuously, be a nuisance 
if they do not indeed threaten the health of 
the community. In a report dated September 
7th to Arthur B. Tuttle, chief engineer of the 
Board of Estimate and Apportionment, Kenneth 
Allen, sanitary engineer to the Board, presented 
recent figures of analyses of these waters for 
dissolved oxygen, which is taken as a measure 
of that condition of the water which is apt to re- 
sult in a nuisance. A few years ago, the percent- 
age of satuation of dissolved oxygen in the water 
that was essential to maintaining fish life there- 
in was considered of interest and referred to by 
engineers, but this has for several years been 
entirely disregarded for it was generally assumed 
that about fifty per cent saturation was required 
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for major fish life, whereas for several years 
past there has been no part of the harbor or 
waters around New York City which even ap- 
proximated 50 per cent saturation of dissolved 
oxygen. In 1925, complete absence of dissolved 
oxygen was found at two points in the Harlem 
river, while in the East river less than 10 per 
cent of saturation was found at four points. In 
August of this year, zero saturation was reached 
at 23rd Street in the East river and at all points 
in the Harlem river; while less than 10 per cent 
of saturation was found at two other points in 
the East river and at all points along the Hud- 
son river. 

Mr. Allen states that the Narrows reflects 
better than any other station the resultant pol- 
lution of all the water of the inner harbor. In 
1914, the dissolved oxygen at the Narrows 
reached a minimum of 45 per cent, in 1925 it 
reached a minimum of 34 per cent, while on 
August 4th of this year it reach 14 per cent. 
This was the highest minimum percentage 
found at any point in the waters around New 
York City in August of this year except at 
Throgs Neck, where 40 per cent was found, 
probably due to the effect of comparatively un- 
polluted salt water reaching this point from Long 
Island Sound. ; . 

One interesting point brought out by Mr. 
Allen is that “At Robbins Reef, near the Passaic 
Valley Sewer Outlet, the effect of the discharge 
was not yet as evident as might be expected, 
for although the degree of saturation was very 
low—12 per cent—it was lower still in a sample 
tested in 1921 before a discharge took place.” 
As the Passaic Valley sewer is now discharging 
at this point the sewage from practically all 
the communities in the valley, except a part 
of the manufacturing wastes, it would appear 
that the means employed for distributing the 
sewage broadly over a considerable area and 
at great depth has resulted, as was planned, in 
rapid dilution and a minimum -of nuisance 
created. 

Mr. Allen states that moderate temperature 
and low rain fall in June and July followed by 
high temperature in August combined to lessen 
the dilution of polluting material while increas- 
ing its avidity for oxygen, the result of which 
was a series of very low minimum saturations. 
This unfavorable condition may not, of course, 
be repeated next year or for several years; on 
the other hand, it may be exceeded next year or 
within a very few years, in fact is very likely 
to be. In 1921 conditions were even more un- 
favorable, and many of the minimum saturations 
of that year almost equaled, and in two or three 
locations did equal, the minimum obtained in 
August of this year. 

Concluding his report, Mr. Allen says: “While 
their condition (that of the Harlem and Lower 
Fast rivers) is of the most serious moment yet 
more impressive is the reduction in minimum 
saturation observed during the past few years 
in the Hudson and Upper East rivers and Upper 
Bay, which is made clearly evident by the gen- 
eral trend of the results already given. With 
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the high saturation prevalent fifteen years ago 
in these waters, such a lowering exceeds all an- 
ticipation and with the rapid increase of popu- 
lation there is no reason to look for any per- 
manent improvement until the question of sew- 
age disposal is taken in hand on a larger scale 
than heretofore. Fine screening, to which im- 
provements to date have been generally limited, 
serves a valuable purpose in improving local con- 
ditions, but has little bearing on the general 
pollution of the harbor. To bring about any 
material improvement, the least that is neces- 
sary will be to treat large volumes of sewage— 
say 100,000,000 gallons per day or more—by 
settling out the solids in tanks. The cost of col- 
lecting the sewage and of the plant itself means 
the expenditure of large sums of money, but 
there is no way to evade the matter if any ma- 
terial benefit to the harbor as a whole is to be 
expected.” 





Anaerobic Decomposi- 
tion of Sludge 


Study of methane gas formation in Imhoff 
tanks made in a Russian Laboratory, and 
conclusions therefrom 








Experiments were conducted at the Moscow 
laboratory from 1918 to 1921 to determine the 
practicability of utilizing the methane gases 
which are developed in the Imhoff tank. These 
were described by K. N. Korolkoff in a report 
which is abstracted as follows in the October 
16th number of “Public Health Engineering 
Astracts.” 

The two methods of sewage treatment are 
the normal alkaline and the abnormal acid 
method. Thumm and Reichle accept the acid 
fermentation as the normal process. Accord- 
ing to their views the fatty acids are neutralized 
by the alkaline of the supernatant liquids and by 
the sludge itself. The ripened sludge plays no 
part in the process. According to Imhoff’s ob- 
servations, the micro-organisms in the decayed 
sludge play an important part. We accept the 
necessity of the micro-organisms but the micro- 
organisms which decompose the fatty acids no 
doubt play the most important part. This bio- 
logical process is the most important difference 
between the two processes of decomposition. 
In the normal alkaline process the fatty acids 
are decomposed into CH, and CO,. In the ab- 
normal acid fermentation the fatty acids accu- 
mulate and all other fermentations are retarded 
by the concentration of acid-forming bacteria. 

Our experiments have proven the necessity 
of high buffering solution and of a narrow range 
in the hydrogen-ion concentration. A pH of 
about 7.8 seems to be the most favorable for 
the development of these organisms. 

Thumm’s recommendation to neutralize the 
high acidity with lime proves the necessity of 
a high concentration and the buffering of the 
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supernatant liquids. Upon the addition of lime, 
contrary to Imhoff’s view, very satisfactory re- 
sults are achieved. 

The bacteria which liquefy the solid particles 
of the sludge play an important part. Varia- 
tions in temperature affect the intensity of the 
process in a very high degree. When the micro- 
flora, the mixing of the sludge, and the proper 
temperature are established, the process con- 
tinues normally in a decomposition chamber. In 
the normal fermentation process no acid accumu- 
lation takes place. The abnormal fermentation 
yields from 100 to 320 millaequivalents and in 
the normal fermentation all the fatty acids are 
gradually decomposed; the CO,-combines with 
the alkalies to form bicarbonates. Their presence 
constitutes the buffering of the supernatant 
liquid. : 

The three factors which affect the reaction of 
the supernatant liquids are the following: the 
rapidity of the acid formation, the rapidity of 
the acid decomposition and the buffering capa- 
city of the supernatant liquids. The undesirable 
foaming of the sludge tanks is due to the pres- 
ence of large quantities of bicarbonates coming 
in contact with the great quantities of fatty acids 
which have accumulated. The intensity of de- 
composition is inversely proportional to the 
amount of fresh sludge. The volume of gas 
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increases with the increase of fresh sludge. The 
intensity of the gas formation depends upon 
the relationship of the fresh and decayed sludge, 
the micro-flora and the buffering of the super- 
natant liquid. 

Because of serious obstacles we could not de- 
termine the effect of temperature variations, al- 
though we realize that they play a very im- 
portant part in the economic operation of a 
sewage disposal plant. The low ash content of 
our sludge is noteworthy when compared with 
Spillner’s and Hommon’s data. 

The normal alkaline fermentation yields a 
sludge which is the result of definite biochem- 
ical decomposition. The chemical character of 
this process is affected by three factors; the mix- 
ing of the fermenting materials, the biological 
and physiological characteristics of the micro- 
flora decomposing the sludge, and the high buf- 
fering action of the supernatant liquid and its 
pH value of about 7.8. 

Our results compare in a satisfactory manner 
with the results of other authors. The character 
of the gas formation agrees quantitatively and 
qualitatively with what has been achieved in 
other countries. Further experiments upon that 
phase of decomposition which we could not carry 
out, namely, the effect of temperature, are.im- 
portant and necessary. 





Experimental Studies of Water 
Purification — 





A preliminary review of work completed and in progress by the United 


States Public Health Service. 


Abstract of a paper before the American Water 


Works Association by H. W. Streeter, sanitary engineer, U. S. Public Health 
Service, and one by Frederic J. Moss, assistant sanitary engineer, U. S. 
P.H.S., in Public Health Reports. 





Beginning in October 1924, the U. S. Public 
Health Service has been making an experimental 
study of the efficiency of current purification 
processes in relation to the various conditions 
of raw water pollution such as are found along 
many of our sewage-polluted streams which 
serve as sources of purified municipal water 
supplies. For the purpose of making this study, 
the Public Health Service in 1924 constructed 
at Cincinnati a small but fully equipped rapid 
sand filter plant of modern design. The main 
supply of raw water for the plant is taken from 
the Ohio river, but facilities are provided for 
adding to the river water continuous supplies 
of either doméstic sewage or clear dilution water 
in any desired proportion, thereby making it 
possible to vary at will, and over a wide range, 
the physical and bacterial character of the raw 
water. 

The primary objective of the experimental 
study has been to check, under conditions sub- 
ject to experimental control, the results of a 


collective survey of a group of 17 municipal fil- 
tration plants made in 1923 and 1924, the major 
purpose of which was to determine the maximum 
limits of raw water pollution which are con- 
sistent with the production, by the average well- 
designed and operated modern plant, of effluents 
meeting given standards of bacterial quality. 
The plant contained several unusual features, 
but in general is believed to serve as an example 
of the possibilities which exist for constructing 
highly efficient water purification plants for 
small communities of less than 2,000 inhabi- 
tants. This plant has a capacity of treating 
about 160,000 gallons per day, or a community of 
1,600 people at a rate of 100 gallons per capita 
daily. 
DESCRIPTION OF EXPERIMENTAL PLANT 


The intake in the Ohio river consists of a 4- 
inch steel screw-joint pipe about 150 feet long, 
30 feet of which is below the normal pool level 
of the river, and the upper end of which is 
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connected to the force main at an elevation 
corresponding 'to a river stage of about 60. 
There is a foot valve at the bottom of this pipe 
and eight 4x3-inch tees are located at 15-foot 
intervals, each carrying an outstanding hose 
valve, and seven gate valves are inserted in the 
4-inch line midway between these tees. By this 
arrangement the pump, which is mounted on a 
traveling carriage which is moved up and down 
the bank as the river rises or falls, can have its 
suction connected to one hose valve and the discharge 
to the next hose valve; when, the gate between 
these two having been closed, the intake pipe 
serves as a suction pipe below the valve and as 
a discharge pipe above it. The pumping unit 
consists of a two-stage centrifugal pump with 
a 3-inch suction and 2%-inch discharge, directly 
connected to a 15-horsepower induction motor 
with a capacity of 175 gallons per minute against 
150 feet head. The car on which this is mounted 
travels up and down the river bank on a narrow- 
gauge industrial track, parallel to and about a 
foot from the intake pipe. 

The sewage used for deliberately polluting 
the water is domestic sewage from a residential 
section of the-city obtained from an intercepting 
sewer near the plant by gravity flow through 
a 1%-inch pipe to the basement of the piant, 
whence it is pumped to the mixing device either 
directly or after flowing into an equalizing tank. 
For mixing device the hydraulic jump type is 
used. 

The receiving tank is divided into three com- 
partments, one of which receives river water, 
another sewage or clear dilution water, while 
_ these flow into a central compartment over 90 

degree V-notched weirs, which permit mix- 
ing the two fluids in any desired proportion. 
From the middle compartment the mixed fluid 
flows down an inclined flume which has a drop 
of three feet in ten, in which the water obtains 
a velocity of about 9 feet per second at the 
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bottom. A submerged weir set in the horizontal 
portion of the flume builds up a standing wave 
or hydraulic jump, in which the components 
forming the river water become mixed. From 
the lower tank of the mixer the water flows by 
gravity to a coagulation basin. 

The coagulation basin is 37 feet long, 16 feet 
wide, and 11 feet 6 inches deep, inside dimen- 
sions. It is constructed of reinforced concrete, 
with a wooden longitudinal baffle extending 
through the middle of the tank and wooden 
stilling boxes at each end. The longitudinal 
baffle extends to within 9 feet 8 inches of the 
far end of the basin, leaving a clear space 8 
feet wide between the end of the baffle and the 
stilling box for flow around the end of the 
baffle. Provision is made for closing this 8-foot 
space by means of stop planks, thereby dividing 
the basin into two separate compartments. The 
normal capacity of the basin is 45,000 gallons, 
providing a nominal detention period of slightly 
more than six hours. When the plant is op- 
erated at half its normal capacity, only one of 
the filter units being in service, the stop planks 
are put in position and one half of the coagula- 
tion basin is used. If desired, the entire basin 
may be used as one filter unit, giving a nominal 
detention pericd of approximately 12 hours. In- 
fluent and effluent connections are arranged so 
that the two compartments of the basin may be 
operated either in series or in parallel. 

There are two rapid sand filter units of rein- 
forced concrete, each one providing a net filter- 
ing area equal to 4x7 feet. The normal rate of 
fiitration is 2 gallons per square foot per minute. 
The filter sand is washed Ohio river sand, 27 
inches deep with effective size of 0.42 m. m., 
and a uniformity coefficient of 1.50. Underlying 
the sand is a 14-inch layer of gravel graded in 
size from 1% inches at the bottom to less than 
Y%-inch at the top. The underdrain system is of 
perforated pipes, 4%4-inch manifold and 1%-inch 
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laterals. The laterals are spaced 6 inches apart 
on centers and are drilled with 9-32-inch holes 
staggered every six inches along the under side 
in two lines 45 degrees from the vertical dia- 
meter. Semicircular wash water gutters are so 
placed as to permit high-velocity washing up 
to an equivalent of 25 inches vertical rise per 
minute. Simplex rate controllers capable of be- 
ing adjusted to carry rates of flow varying from 
50 to 120 gallons per minute, are provided on 
each of the filter effluent lines. Direct-reading 
glass-tube guages are used for registering the 
loss of head, one tube being connected to a pipe 
through the filter wall just above the sand layer 
and the other to the filter effluent line just ahead 
of the rate controllers. 

Under each filter is a clear-water well 5 feet 
deep, providing a detention period of about 20 
minutes at normal rate of operation. The efflu- 
ent from either or from both filters can be dis- 
charged into either clear-water well. The flow 
from these wells is registered by an integrating 
water meter of the detector type. The effluent 
line discharges into a sump overflowing into a 
sewer. 

A chlorinator of the manually controlled, solu- 
tion feed type, permits applying chlorine to the 
filtered water at its entrance to the clear-water 
wells or to the coagulated and settled water im- 
mediately prior to filtration, or to the raw water 
just before its entrance into the sedimentation 
basin, 

Wash water is stored in an elevated wooden 
tank 10 feet diameter and 8 feet 6 inches deep 
with a storage capacity of about 4,800 gallons. 
Water is pumped to this tank from the filtered- 
water reservoirs by means of a single-stage cen- 
trifugal pump, direct connected to a 3 horse 
power induction motor, this unit having a capac- 
ity of 60 gallons per minute against a head of 45 
feet. 

Three small wooden tanks, each 3 feet in di- 
ameter and 4 feet deep of 200 gallons capacity, 
are used for preparing and storing solutions of 
alum, iron sulphate and lime. The lime tank is 
equipped with a mechanical agitator consisting 
of a vertical rotating shaft carrying two vanes 
inclined at an angle of 30 degrees with the hori- 
zontal, operated by a one-third horse power elec- 
tric motor. 

Three cast-iron porcelain-line orifice boxes are 
used for measuring the chemical solutions. 
These boxes are provided with float-regulated 
inlet valves adjusted to maintain a constant level 
of solution in the box for any given rate of flow. 
Each box also is equipped with an adjustable 
slotted orifice with tight jointed sliding cover 
plate actuated by an adjustable spindle and 
graduated head. All bends in the chemical pip- 
ing are made of tees with their open ends screw 
plugged and provision is made for a flushing- 
water connection on each one of the distributing 
lines. The chemicals are usually applied to the 
raw water at the end of the flume in the lower 
tank of the hydraulic jump mixer. However, 
provision is made for adding coagulant solutions 
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to the water at the mid-point of its travel 
through the coagulating basin and also as it 
leaves this basin. 

In conducting the experiment, the plant has 
been operated as nearly as possible in accord- 
ance with the methods which are common to a 
majority of full-scale plants. It has been ope- 
rated continuously throughout the entire 24 
hours for 6 days a week, and every effort has 
been made to produce an effluent comparable 
from a physical standpoint with the effluent de- 
livered by large municipal plants. In general, 
the observations are divided into a series of 
weekly “runs,” during each of which the bacte- 
rial pollution of the raw water has been varied 
progressively, ordinarily once in each twenty- 
four hours, over a predetermined range, with all 
other conditions held constant throughout a 
given run. The results of the observations have 
been averaged by 24-hour periods rather than 
considered individually. 


CONCLUSIONS FROM THE EXPERIMENTS 


The results of the experiments indicated that 
under similar conditions with respect to the den- 
sity and character of raw water pollution, the 
efficiency of bacterial purification shown by the 
experimental plant corresponds very closely to 
that of full-scale plants of the same type for 
which data are at hand. Comparison of experi- 
mental results with those obtained at five Ohio 
river plants have indicated that the results of 
observations made at the experimental plant may 
be applied without any material qualifications 
to the conditions of full-scale plants of the same 
type and degree of elaboration. This indication 
is considered as being one of basic importance 
in relation to the conclusions to be drawn from 
the experimental study. 

The results of the study have confirmed both 
the existence and nature of a relationship pre- 
viously observed as between the bacterial quality 
of the raw water as delivered to the plant and 
the effluents produced at the various successive 
stages of treatment. This relationship has been 
found to be governed by an apparently basic law 
which may be expressed mathematically by the 
equation E=c R", in which, R denotes the bac- 
terial content of the raw water, E the resulting 
bacterial content of the effluent, and c and n are 
empirical constants which vary with the type of 
purification process, the kind of bacteria, and the 
number of intermediate stages of treatment be- 
tween the source of raw water and the particular 
effluent considered. 

It is indicated, for example, that the maximum 
B. coli index of the raw water consistent with 
the production of chlorinated filter effluents 
conforming to the revised Treasury Department 
standard is approximately 5,000 per 100 cubic 
centimeters, and the corresponding maximum 
derived from the experimental study has approx- 
imated 6,000 per 100 cubic centimeters. Making 
due allowance for observational errors and other 
sources of expected divergence in these figures, 
their mutual agreement may be regarded as be- 
ing very reasonably close. As regards the pro- 
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duction of unchlorinated effluents conforming to 
the revised Treasury Department standard, the 
survey has indicated the permissible raw water 
maximum to be approximately 60 B. coli per 100 
cubic centimeters, the experimental studies to be 
100 per 100 cubic centimeters. These two figures’ 
likewise may be considered as being substan- 
tially in agreement with each other. 

These studies have also indicated an influence 
exerted on the efficiency of bacterial removal in 
certain factors which are not subject to control 
by the operator, notably by variations in raw 
water turbidity and by periodic changes in 
seasonal conditions. Observations so far indi- 
cate: 


“1. That the over-all efficiency of bacterial re- 
moval, as measured in terms of the 37°C. plate 
count, is influenced decidedly by both factors, 
but the corresponding over-all efficiency of re- 
moval of organisms of the B. coli group appears 
to be affected only to a minor, if any, extent by 
either factor. 

“2. That the efficiency of removal both of 
plate-growing bacteria and of B. coli by prelim- 
inary coagulation and sedimentation combined 
is influenced to a measurable extent by varia- 
tions in raw water turbidity, this effort being -vir- 
tually offset, however, as regards the removal 
of B. coli, by the tendency of filtration and chlor- 
ination to equalize whatever difference in the 
efficiency of the preliminary stages of treatment 
may be caused by these turbidity variations. 

“3. In general, the over-all efficiency of bac- 
terial removal and, more especially, of B. coli re- 
moval, is affected to a considerably greater ex- 
tent by variations in the density of bacteria in 
the raw water than by turbidity or seasonal 
changes. This statement does not apply neces- 
sarily, however, to the efficiencies of separate 
stages of the treatment process, notably to those 
of filtration and chlorination, which either tend 
to remain practically constant or show no order- 
ly relationship to changes in any of the three 
variables named. 

“The practical significance of these observa- 
tions lies in their indication that as far as the 
more important group of bacteria are concerned, 
namely those of the B. coli group, neither vari- 
ations in raw water turbidity nor the changes as- 
sociated with seasonal rotations appear to have 
any decided influence on the over-all efficiency of 
bacterial removal. The only separate stage of 
the purification process which seems, in fact, to 
be affected in this respect by variations in tur- 
bidity, in season, or in the density of raw water 
bacteria, is that of preliminary coagulation and 
sendimentation combined, the bacterial efficiency 
of which is influenced to a measured degree by 
variations in raw water turbidity and to an even 
greater extent by changes in the density of raw 
water bacteria. - With this exception, the effi- 
ciency of water purification processes in respect 
to bacterial removal appears to be a fairly stabil- 
ized phenomenon, relatively uninfluenced by any 
of the major factors which are not subject to 
control by the plant operator.” 

At the time this paper was written, a second- 
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ary series of experiments were in progress with a 
view to studying the influence exerted on the 
efficiency of bacterial removal by those factors 
which can be controlled, at least in part, by the 
plant operator. Separate study will be made of 
‘ preliminary coagulation, sedimination, filtration, 
and chlorination. Studies have already been be- 
gun of the amount of coagulant, the pH of the 
coagulation, and the period of sedimentation. 
The preliminary study indicates “that the bac- 
terial efficiency of coagulation and sedimenta- 
tion is influenced very decidedly by the amount 
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of coagulant added to the water, and to a meas- 
urable, although less marked extent, by the pH 
of the reaction and by the period of sedimenta- 
tion, both these factors being operative, however, 
only within certain practical limits.” 

These experiments are being made with the 
objective of determining, so far as may be prac- 
ticable, the limiting degree of pollution of streams 
at waterworks intakes consistent with the pro- 
duction of purified water supplies which, in ac- 
cordance with current standards, may be re- 
garded as safe for municipal use. 





Activated Sludge Processes* 





Studies made in England and the United States, recent developments, and 
advantages of the process. 





By Walter C. Roberts} 


The early history of the activated sludge 
method of sewage disposal credits two Ameri- 
can investigators, Black and Phelps, with doing 
the first experimental work on the aeration of 
sewage in 1910. In 1912 the Massachusetts 
State Board of Health at Lawrence, Mass., con- 
ducted laboratory experiments by aeration of 
sewage in gallon bottles, and later in a small 
tank. The chief result of these early experi- 
ments was to prove that aeration of sewage 
had a marked clarifying effect and to greatly 
stimulate scientific interest in this method. 

Dr. Fowler in Manchester, England, began 
experiments in 1913 and was the first to show 
the real value of mixing previously aerated sludge 


with fresh sewage. Bartow and Mohlman at 
the University of Illinois in 1915 conducted 


somewhat similar experiments. The City of 
Milwaukee started investigations in 1914 under 
direction of Hatton and Copeland. The sub- 
sequent work at Milwaukee has contributed 
much to the present knowledge of the activated 
sludge process. 

A iew years later the City of Chicago started 
on a 250 million dollar sewage disposal program 
and established a large experimental laboratory. 
A million dollar experimental plant was built 
where different types of equipment and methods 
of sewage disposal could be studied under ac- 
tual working conditions. 

Two other eastern cities have carried on ex- 
tensive experimental work in connection with 
their activated sludge plants, Indianapolis, In- 
diana, and Houston, Texas. 

Several European countries have carried on 
investigations on sewage disposal but in the 
field of activated sludge studies, England has 
the lead of other foreign countries. The Eng- 
lish investigators have evolved new types of 
plants, three of which will be described later. 


*Paper before the League of California Municipalities. 
*Director 
Francisco. 


of the Pacific Engineering Laboratory, San 


They also use types of screens and other equip- 
ment not seen in this country. The cities of 
Manchester, Birmingham and Sheffield have 
conducted the most extensive investigations. 

In Canada, particularly in the Province of 
Ontario, there have been several installations 
of activated sludge plants, mostly in small cities. 
These plants are reported as operating success- 
fully but there is a scarcity of data on their 
efficiency and operation costs that makes com- 
parison with other plants difficult. 

In California, the City of Pasadena, together 
with adjoining territory, built an activated 
sludge plant which was largely modeled after 
the Milwaukee plant. Lodi has an activated 
sludge plant of a similar type to the Pasadena 
plant. The principal difference is in the method 
of sludge disposal. Another plant has recently 
been constructed at Pomona. The only other 
plant in operation in California is at the Folsom 
Prison. 

The U. S. Public Health Service has just 
completed a plant at the Grand Canyon, which 
is a very complete smal! plant. After filtering 
and chlorinating, the effluent meets drinking 
water standards. 

Taking up now the different types of con- 
struction, we find that the usual design for ac- 
tivated sludge plants consists primarily of four 
units. First, some method for removing the 
coarser materials in the sewage; second, aera- 
tion tanks; third, a clarifier; and fourth, some 
arrangement for sludge disposal. Provision is 
also made for the return of a certain amount of 
sludge from the clarifier to the raw sewage 
entering the aeration tank. 

The removal of the coarser materials elim- 
inates substances which would require long per- 
iods of. aeration and gives an influent entering 
the aeration tank which contains only finely 
divided substances. This removal is accom- 
plished by the use of bar screens and grit cham- 
bers followed either by the use of fine screens 
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or by sedimentation basins. Bar screens con- 
sist of iron bars placed from a half inch to an 
inch apart and remove the large solid particles 
from the sewage. The grit chambers consist of 
broad channels in which the rate of flow of the 
sewage is reduced to about one foot per 
second. These grit chambers follow the bar 
screens and remove gravel and other heavy 
solids. 

Several types of self cleaning fine screens are 
in use which will give a satisfactory influent for 
the aeration tanks. It has been found that ro- 
tating cylindrical screens with short bevelled 
slots of not less than one-sixteenth of an inch 
in width give good results. This type of screen 
is preferred to a mesh screen. There is a ten- 
dency toward the choice of screens with a min- 
imum of mechanical devices. Rotating cylin- 
drical screens are used at Pasadena and Lodi. 
The use of settling basins for removing coarse 
solids is gaining favor. These have a smaller 
operating cost but larger initial cost than screen- 
ing plants and take care of maximum flow con- 
ditions more easily. The use of Imhoff tanks 
as settling basins provides for the digestion of 
the settleable material and offers an opportunity 
to return the excess activated sludge there for 
final digestion and de-watering. Dorr clarifiers 
are used as settling basins at the new North 
Side plant at Chicago. An Jmhoff tank is to be 
used at the new Pomona plant. 

The period of detention in the settling basins 
and in the Imhoff tanks is the same and varies 
with the nature of the sewage. It is usually 
about one hour. 

In the aeration tanks there are two principal 
methods of maintaining aerobic conditions in 
the sewage, one by agitation with air and the 
other by agitation with mechanical devices. 

The aeration tanks for air agitation are rec- 
tangular with wide variations in dimensions, 
being built from 12-20 feet in width, from 70- 
300 feet in length and from 7-16 feet in depth. 
Air agitation is usually accomplished by forc- 
ing air under pressure through porous plates 
laid in rows at the bottoms of the tanks. The 
compressed air is furnished by power blowers 
capable of about 10 pounds pressure. The pres- 
sure necessary is but little more than that suffi- 
cient to force the air through the plates. The 
plates occasionally become partially clogged, re- 
quiring greater air pressure and may eventually 
need to be replaced. The air for the blower is 
filtered through air filters to remove any sub- 
stances that would clog the plates. There are 
two general types of aeration tanks, the “ridge 
and furrow” and the “Manchester or circulating.” 
The ridge and furrow type has the rows of 
plates perpendicular to the length of the tanks, 
each row being separated from the next by a 
ridge. The ridges prevent the settling of the 
sludge other than over the plates, where it is 
caught again in the rising current. The area of 
the porous plates is from one-fifth to one-tenth 
of the surface area of the liquid. This type of 
tank is in use at Pasadena and Lodi. 

The Manchester or circulating type of tank 
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has the plates arranged only along one longitu- 
dinal side of the tank which arrangement, with 
the aid of sloping baffles at the top and bottom, 
produces a _ rotating motion of the liquid. 
This method requires fewer plates, slightly less 
air, and mixes the sewage and sludge more 
thoroughly than in the ridge and furrow type. 
There are also the advantages of cheaper con- 
struction, lower power costs, and cheaper upkeep. 
The circulating type of tank is used at Manchest- 
er, England, Indianapolis, Indiana, and will be 
used in the huge new North Side plant at Chi- 
cago, and in the new Pomona, California, plant. 
The amount of air required depends on several 
variable factors, but is usually about 1.5 cubic 
feet of air per gallon of liquid treated. The 
Lodi plant has an enviable record in being able 
to use what is probably the lowest amount of 
air per gallon of sewage of any plant keeping 
authentic records. During most of the year the 
air consumption is reported at from .6 to 1.0 
cubit foot of air per gallon of sewage. 

The detention period for the sewage in the 
aeration tanks is about six hours for both the 
“ridge and furrow” and the Manchester tanks. 

The sludge which is returned to the incom- 
ing sewage, is frequently reaerated or “recon- 
ditioned” in separate aeration tanks before it is 
used. These reconditioning tanks are usually 
built with porous plates in the bottoms to per- 
mit a constant aeration and to prevent the set- 
thing out of solids which might start septic 
action. 

Experiments with the air diffusion type of 
plants indicate that oxygen is most rapidly dis- 
solved from the air as the bubbles break on 
the surface of the tank and dissolves much more 
slowly as the bubbles rise through the liquid. 
The main function of the rising bubbles is there- 
fore to agitate and mix the sewage and the 
added sludge. It seemed possible that some 
mechanical method of mixing and surface aera- 
tion could be found that would be as successful 
as air diffusion and easier and cheaper to op- 
erate. This has resulted in the manufacturing 
of different devices for this purpose. At least 
two of these are worthy of description. 

A plant at Sheffield, England, circulates the 
sewage through narrow and comparatively shal- 
low parallel channels arranged like cross baffles. 
’addle wheels in each channel give the sewage 
an undulating motion similar to that seen in 
the water behind a stern wheel steamer, the 
wheels also give the liquid the same frothy ap- 
pearance. The speed of the current is sufficient 
to prevent settlement and the length of the 
channels such that the undulating motion is con- 
tinuous. This type of tank is claimed to be eco- 
nomical and successful but has not been widely 
adopted. There is no plant of this type in op- 
eration in the United States. 

The “Simplex” type of mechanical aerator con- 
sists of an upright iron cylinder approximately 
twelve feet long and two and a half feet in 
diameter. This is set on legs in the bottom of 
a hopper bottom tank with about a six inch 
clearance, which permits a free circulation of 
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the liquid into the cylinder. Over the cylinder 
but not attached to it, is a revolving inverted 
cone about five feet across, the upper side of 
which is fitted with curved blades on edge. An 
opening is cut in the inverted apex of the cone 
the size of the cylinder. The cone is about the 
level of the liquid and throws it out in a spray 
drawing it up from the bottom of the tank 
through the cylinder. When the spray strikes 
the surface of the liquid, additional agitation is 
secured. The cone is driven from a power unit 
by a shaft which can be extended to run a 
series of aeration units. This type of plant has 
given satisfactory results experimentally in Chi- 
cago and Decatur, Illinois, and under operating 
conditions in a small city in Texas, and a unit 
is to be installed in California this year. The 
Simplex system has been installed in several 
British disposal plants and is being installed in 
a few American cities. 

The clarifier following digestion makes it pos- 
sible to decant the clear liquid and collect the 
sludge. Plain basins with steep hopper bottoms 
are used, but flatter bottoms with a mechanical 
device for scraping or squeegeeing the sludge 
to the center such as used in the Dorr clarifier, 
are more commonly found. The period of de- 
tention is from one to four hours. 

The collected sludge contains 98-99.5 per cent 
of water and is easily handled by air lifts, pumps, 
or some type of ejector. A portion is returned 
to the sewage influent and the remainder to the 
sludge disposal system. The amount of sludge 
found necessary to return to the aeration tanks 
for best results varies from 12-25 per cent of 
sludge by volume. This amount can only be 
determined by experiment and is usually about 
20 per cent. 

The satisfactory disposal of the sludge pro- 
duced by the activated sludge process offers, 
perhaps, the biggest problem found in such 
plants. The sludge from the clarifiers is a brown 
flocculent mass of organic matter of high bac- 
terial content. It is slow to dry on sand beds, 
does not filter easily, and is difficult to handle 
in artificial driers. Efforts to get it into a form 
that can be readly sold as fertilizer, have not 
met with much success without excessive costs. 
A large amount of work has been done at Mil- 
waukee, Chicago, Houston, and elsewhere in an 
effort to make this an economic possibility. Vari- 
ous mechanical filters have been tried in an effort 
to get sludge in a condition in which it can 
readily be dried. The treatment of the sludge 
with various chemicals such as sulphur diox- 
ide, sulphuric acid, alum and ferrous sulphate 
has been tried in hopes of increasing its rate 
of filtration and has met with varying success. 
It is found that sludges from different sewages 
react differently under the same treatment. In 
the arid and semi-arid regions of the Pacific 
Coast it is likely that sand drying beds will he 
successful. This method has been used with 
good results at Lodi. The sludge must be placed 
in much shallower depths than would be used 
with Imhoff sludge. The method of sludge dis- 


posal in use at Indianapolis and Houston is to 
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pump the sludge to large lagoons. The lagoons 
are usually under-drained. The sludge decom- 
poses and partially dries with some odor and 
is flushed into a nearby stream during high 
water. Another method is to use the sludge for 
direct irrigation on agricultural land. Perhaps 
the most promising method is to digest the 
sludge, after mixing it with the coarse material 
taken out by preliminary treatment in Imhoff 
tanks. This not only offers a method for dis- 
posal of the coarse material but dewaters the 
sludge so that it can be more readily dried on 
sand beds. This causes the loss of some of the 
fertilizing value and greatly increases the initial 
cost of the plant. Researches have indicated 
that two or three times as much sludge capacity 
is required as is necessary in an Imhoff instal- 
lation without activation. 

The use of activated sludge plants as a pre- 
liminary treatment for sprinkling filters offers a 
promising future. The effect is to relieve the 
load of the filters, thereby increasing the filter 
capacity. Surprisingly large increases are pos- 
sible in the dosage applied to the filters by the 
use of only limited detention periods in the 
aeration tanks. This makes it possible to sup- 
plement sprinkling filter systems with standby 
activated sludge units for use during peak per- 
iods. These periods of high flow are common 
in California as in resort cities having a large 
seasonal fluctuation in population, and in cities 
with seasonal industries such as canneries and 
packing houses. 

The sanitary disposal of the trade wastes from 
many industrial plants is one of the biggest 
problems of the sanitary engineer. The advent 
of the activated sludge process and _ its applica- 
tion to trade waste problems, has opened up a 
new field for investigation. It is found that 
some of the wastes can be successfully treated 
by this method if mixed with domestic sewage, 
but not if treated separately without excessive 
costs for chemical precipitation. This again, is 
a problem which varies with individual plants 
and must be solved by local study of each par- 
ticular trade waste. 

There is no doubt but that the trade waste 
problems of many cities could be solved by 
properly designed activated sludge plants and 
that further studies will perfect methods for 
the treatment of wastes not at present success- 
fully treated. 

The comparatively high operating and main- 
tenance cost of activated sludge plants has been 
one of the main objections to their adoption. 
The mechanical types show a power economy 
and require less labor attendance. So far data 
on the depreciation charges for this type are 
too meager to warrant any definite conclusions. 
It would seem that some form of mechanical 
aeration eventually will be found that will be 
the most economical form of activated sludge 
plant, especially for small installations. 

The initial cost of an activated sludge plant 
is no greater than that of other methods giving 
as high grade an effluent. 

The higher operating cost of activated sludge 
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plants over other methods is due to more me- 
chanical devices, higher power costs and a great- 
er labor overhead. The cost per million gallons 
including depreciation, interest, labor, power, 
etc., has been found to run from $20 to $50 in 
the few plants where data is available. The 
initial costs of the plants vary from $10 to $30 
per capita. 

The wide variation in these cost figures serves 
to emphasize the fact that each municipality has 

separate sewage disposal problem of its own 
and that cost data of other cities may not be 
at all applicable. Thorough preliminary inves- 
tigation is necessary to economically design a 
sewage disposal system, whether it be an ac- 
tivated sludge plant or one of the other types. 
High operating, repair and alteration costs of 
many plants are directly due to a lack of pre- 
liminary investigations. 

In die. I want to sum up the advantages 
of the activated sludge method of sewage d’s- 
posal: 

First—There is but little offensive odor or 
fly nuisance. 

Second—A plant can be built on a compara- 
tively small area and near the city if necessary. 

Third—The effluent can be easily chlorinated 
and as it contains dissolved oxygen, it throws 
no burden on the receiving stream. 

Fourth—The effluent has little or no harmful 
effect on fish or other marine life. 

Fifth—The method is particularly adapted to 
the treatment of sewage containing trade 
wastes. 

Sixth—A sludge of relatively high fertilizing 
value is obtained. 

«venti—The effuent is-well adapted for ir- 
rigation of any agricultural-crops. It also con- 
tains nitrates and mineral salts of appreciable 
fertilizing value. Where water costs are an im- 

rtant item as in many California communi- 
ties, it is an economic waste not to use the large 
volume of water that could be made available 
by such sewage treatment plants. 

The advantages of the activated sludge method 
of sewage disposal here outlined would seem 
to more than counterbalance any increased cost 
over other methods and should result in its in- 
creased popularity. 


Typhoid Epidemic at Akron, N. Y. 

What is said by State Health Officials to be the 
most serious outbreak of typhoid which has occurred 
in any similar area in the state within recent years 
broke out some weeks ago in Akron, N. Y., more 
than 200 persons out of a population of 2,000 having 
been ill with the disease, The State Health Depart- 
ment assigned two physicians and ten health de- 
partment nurses, the Erie County Chapter of the 
Red Cross also sent ten nurses, and fifty private 
nurses have been employed for these cases. 

There is said to be no question but that the epi- 
demic is due to the water supply, which was known 
to be polluted but was continued in use, although 
an effort had been made to eliminate danger by the 
use of chlorine. In 1920 the State Health Depart- 
ment had advised a safer supply and the local Cham- 
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ber of Commerce had seconded this advice, but 
nothing came of it further than the installing of a 
chlorinating apparatus. During August the chlorin- 
ating apparatus had been out of order and its use 
was discontinued for several days, and it is believed. 
that most of the cases were due to the water drunk 
during that intermission of the chlorinating treat- 
ment. 





The John Fritz Medal 


On October 15th, the John Fritz Gold Medal was 
awarded to Elmer Ambrose Sperry, of New York, 
for the development of the gyro-compass and the ap- 
plication of the gyroscope to the stabilization of 
ships and aeroplanes. Presentation of the medal 
will take place at 8:30 Tuesday evening, December 
7th, in the Engineering Auditorium, 29 West 39th 
Street, New York. 


Street Cleaning in 


Wilkes Barre 


Terms of contract under which cleansing 

is performed by hand brooms, machine 

sweeping, and _ high-pressure motor 
flushing. 











The city of Wilkes Barre, Pa. has contracted 
for the cleaning of its streets, such contract hav- 
ing gone into effect May Ist, 1925, to be con- 
tinued for three years from that date. Con- 
tractors were asked to bid on three different 
methods of cleaning, one of these with the use of 
hand patrol cleaning, machine sweeping, and 
high-pressure motor-driven flushing; another by 
hand patrol and high-pressure motor-driven 
flushing, without machine cleaning; the third by 
hand patrol and “any other approved method 
found in use,” such method to be named by the 
contractor and approved by the city. 

Cleansing is defined as “the entire removal 
of all animal droppings, pavement ditritus, leaves 
and miscellaneous rubbish which has been dropped 
or in any manner placed in the street.” No 
cleansing is required on Sundays, New Year’s, 
Fourth of July, Labor Day, Thanksgiving or 
Christmas, except as specified below. 

The year is divided into two periods, a sum- 
mer period extending from April Ist to De- 
cember Ist, and a winter period from December 
Ist, to April 1st, the methods of cleaning and of 
payment differing in the two periods. 

The total area of streets subject to cleaning 
is divided into six groups, with a different 
schedule of cleaning for each group, these being 
as follows: Group 1A includes 248,800 square 
yards, which area is to be cleaned every day, 
both summer and winter, by patrol hand cleans- 
ing, and. every other day during the summer 
period by motor flushing. Group 1B, totaling 
56,400 square yards, is to. be cleaned every other 
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day by patrol hand cleansing and flushed once a 
week. Group 2, totaling 18,100 square yards, 
is to be cleaned by machine brooms every day 
during the summer period and by motor flush- 
ing once a week, each flushing taking the place 
of one machine broom cleansing. Group 3, to- 
taling 21,900 square yards, is to be cleaned by 
machine brooms every other day during the 
summer period and by motor flushing once a 
week. Group 4, totaling 191,800 square yards, 
is to be cleaned during the summer period by 
machine brooms every other day and by motor 
flushing once every two weeks, each flushing 
taking the place of one machine broom cleans- 
ing. Group 5, totaling 403,600 square yards, is 
to be cleaned during the summer period by ma- 
chine brooms every third day and by motor 
flushing once every two weeks, each flushing 
taking the place of one machine cleansing. 
Group 6, totaling 46,900 square yards, is to be 
cleansed every Sunday morning during the year, 
except when snow lies on the pavement, before 
the hour of 7:00 A. M. by machine broom cleans- 
ing. (This is in addition to cleansing during 
the week, this area being included in group 
1A). In addition, the contractor is to provide 
and include in the bid for the several districts, 
the furnishing of at least 200 cans for receiving 
refuse and empty these and dispose of the con- 
tents; these cans to be of the style known as 
half-hooded, .constructed of heavy galvanized 
iron and painted a dark green with a white 
band and lettered with the words: “It is un- 
lawful to cast litter upon the street, please use 
this can.” All material removed from the refuse 
cans and also sweepings from the streets are 
to be removed by the contractor and disposed of 
at his expense, at places satisfactory to the 
superintendent. 

The hand patrol method is used on a total 
area of about 250,000 square yards of street 
cleaning, which is divided into twenty-five dis- 
tricts with a patrol or block man for each dis- 
trict. The equipment of the patrol block man 
consists of a hand cart holding a collecting can, 
a push broom with a scraper on the back, and 
a hand scraper. Patrol block men are supposed 
to be at work constantly between the hours of 
7:30 A. M. and 5:30 P. M. Material swept up 
by them is to be deposited at once in their cans 
and these cans left in locations approved by 
the superintendent and collected not less than 
twice each day. 

The number of machine brooms required is 
upon a basis of 30,000 square yards per day 
per broom. Whenever the condition is such 
that the broom raises a dust, the street must 
be sprinkled by the contractor so as to dampen 
the dust but not create mud. Where freezing 
weather makes it impracticable to sprinkle, ma- 
chine broom cleaning must be done between the 
hours of 9:00 P. M. and 7:00 A. M. The water 


required by the contractor for sprinkling, flush- 
ing, or other purposes must be obtained from 
the private water company which furnishes the 
public supply of the city and paid for by the 
contractor, who must make his own terms with 
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the company for the same. In sweeping the 
streets, the contractor is required to use the com- 
mon method of sweeping, working the dirt from 
the center of the street to the gutter, where 
men with hand brooms sweep it into piles and 
load it into wagons, such piles of dust to be re- 
moved within two hours after the sweepings 
have been thrown into the gutter. Material 
which is removed to the gutters by the flushing 
machine is to be carted away as soon as it has 
dried sufficiently for handling. It is specified 
that machine brooms shall have split bamboo 
bristles with a length not more than fourteen 
inches from the axle, bristles to be removed 
when the length is less than four inches or 
whenever the sweeping done is not satisfactory 
to the superintendent of streets. 

The motor driven flushing machines must have 
water tanks holding at least 1,200 gallons, dis- 
charging water from nozzles at a pressure of 
at least 50 lbs. per square inch until the tank 
is empty, the nozzles to be adjustable in eleva- 
tion and angle so as to Secure the most effective 
direction of flush. The number of machines 
required is based upon a minimum average of 
90,000 square yards flushed per day of 8 hours 
for each machine. 

During the winter period the block men re- 
main at work on their respective blocks as speci- 
fied in the summer period schedule, except when 
Snow is on the street pavements, at which time 
they are responsible for cleaning and keeping 
clean along the paved streets, keeping ice and 
snow cleared away for 4 feet on each side of all 
fire hydrants and sewer inlets, and collecting 
and removing from the paved streets as much 
of the droppings and refuse as is possible. Block 
men may be called from their respective districts 
by the Superintendent for cleaning streets in 
oiher parts of the city, in which case the con- 
tractor is paid as though they were working in 
their own territory. In addition to this, during 
the winter the contractor must be prepared to 
furnish at all times such men, machine brooms 
and trucks as may be necessary for removing 
or handling snow. For this work the contractor 
bids a separate price per hour per man and per 
machine, including machine brooms, sprinkling 
machines and motor driven flushing machines, 
and trucks of not less than 214 ton capacity, 
the flushing and sprinkling machines to travel 
at a rate of at least five miles per hour. 

The general performance of the contract is 
under the supervision of an inspector, who is 
responsible to the superintendent. Both the 
contractor and the inspector must each day fur- 
nish to the superintendent a complete report 
of all streets cleaned by each method during 
the previous day, together with the total num- 
ber of cubic yards of street cleanings and refuse 
removed each day. 

The contractor is paid semi-monthly, on the 
basis of estimates signed by the superintendent 
and counter-signed by other officials; 90 per 
cent of the amount of the estimates being paid 
to the contractor and ten per cent retained until 
the termination of the cleansing period. 
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Street Cleaning Accounting 


Every municipal official in charge of street 
cleaning should keep such records as will enable 
him to determine what it is costing, per thou- 
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sand square yards, to keep his streets satisfac- 
torily clean by each method in use; such ac- 
counts to include not only the wages paid out 
and cost of operating street machines, but also 
interest, depreciation and upkeep of all equip- 
ment used, water used, and overhead. He should 
also keep himself informed on what these and 
other methods are costing other cities. 

The reason for this is explained in the first 
article in this issue. Such information may en- 
able Kansas City to save $100,000 a year. 

A superintendent who does not know from ac- 
tual figures what each method of cleaning is 
costing him per unit area, may be missing an 
opportunity to save. the taxpayers a very con- 
siderable sum; and so be a liability to the city 
rather than a valuable asset. 





Lower Cost Brick Pavement 

The Bureau of Public Roads has been study- 
ing the practicability of reducing the thickness 
of brick in brick pavements and the result was 
told in the October issue of Pustic Works. 
sriefly stated, it was that 2% inches thickness 
of brick properly laid will give as satisfactory 
results under heavy traffic as brick 4 inches thick, 
while 2-inch brick will be satisfactory for light 
residence street traffic. 

The most important feature of this finding is 
the reduction in cost of pavement which this 
makes possible without in any way diminish- 
ing the durability of the same. The engineers 
of the bureau calculated that, based on the cost 
of a 3-inch pavement, the saving for each half in. 
reduction in thickness would be approximately 
10% in manufacture and 16% in freight, haulage 
and filler. The ratio between cost of manufac- 
ture and that of freight and haulage would, of 
course, depend upon the distance the brick has 
to be transported. It may be conservatively 
estimated that the savings amount to 15 or 20 
cents per square yard per half-inch thickness. 
This would mean a saving of this amount by the 
use of a 2¥%-inch brick instead of 3-inch, or the 
saving of 45 to 60 cents per square yard where 
a 4-inch thickness of brick had previously been 
used. Also, for resident streets where 2-inch 
brick is used, the saving in cost, as compared 
with 4-inch, would be 60 to 80 cents per square 
yard. 

If we assume that the majority of brick pave- 
ment now laid is 4 inches thick and that this 
is reduced to 24%4-inch pavements, while a similar 
averaged reduction is made from thinner residen- 
tial street pavements to 2-inch pavements, or a 
general reducing in thickness of 1% inches in 
all pavements, we have an average saving of 
about 50 cents per square yard on all brick pave- 
ments laid. The paving brick sold in 1925 was 
sufficient to lay more than 10,000,000 square 
yards of pavement. Had the thinner brick been 


used, this then would have permitted a saving 
of about $5,000,000 to the taxpayers of the coun- 
try. 
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In view of the apparent definiteness and de- 
cisiveness of the report of the bureau, including 
its investigation of thin brick pavements which 
have already been laid and in practical service 
for a number of years in several cities, there 
would seem to be no reason why 4-inch brick 
should be laid in the future except perhaps for 
unusually severe service. 

Other findings of this investigation also are 
deserving of careful consideration, among them 
being the greater effectiveness of a plain sand 
cushion as compared with a sand-cement cushion. 
Here again there is a saving in the cost of the 
cement, and with even greater efficiency. An- 
other conclusion—that an old macadam or gravel 
road which has been in service for years and 
which will not be disturbed in the future for 
excavating for house connections, etc. will make 
as satisfactory a foundation as a new concrete 
foundation—has already been realized and fre- 
quently stated by advocates of brick and other 
block pavements. 





Street Cleaning Notes 


Some details of methods and costs in 
Detroit, Galesburg and Clinton, IIl., and 
Ashtabula, O. 








IN DETROIT 


Street cleaning procedure in Detroit is out- 
lined for us by D. R. Thompson, superintendent 
of the Division of Municipal Waste as follows: 
“Two of our sweepers work on alternate night 
schedule, and the flushers work on a once-a- 
week schedule. Our horse drawn sweepers are 
used intermittently in the outlying districts and 
no record is kept of their mileage or yardage. 
Our downtown section is flushed every other 
night and main arteries once a week. All equip- 
ment is worked on a double shift except horse- 
drawn sweepers. In all of our street cleaning 
we use sweepers and flushers alternately and 
supplement their work by white wings in the 
down-town section and by alley cleaning gangs 
in the outskirts.” 

The expenditure for street cleaning during 
the last fiscal year was $2,158,100, which includes 
labor of men employed on the collection and 
disposal of ashes and rubbish in alleys, which last 
year amounted to $1,880,000. The total budget 
for last year for street and alley cleaning, main- 
tenance of unpaved streets, grading newly 
opened streets, snow removal, removal of gar- 
bage, and some miscellaneous small expense, 
was $7,500,000. This included the purchase of 
new equipment. This year the city has pur- 
chased $216,000 of new equipment. 

During the past year, Detroit applied me- 
chanical cleaning to its downtown loop section, 
which is swept one night and flushed on the al- 
ternate night. The result has been highly satis- 
factory and greatly improves the cleanliness of 
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the city as well as reduces former hand labor 
cost. 
IN GALESBURG, ILL. 

In Galesburg, IIl., the cost of cleaning paved 
streets, from April 1st, 1925 to April Ist, 1926 
is given by A. C. Butler, superintendent of the 
Street Department, as follows: 
Sweeper operator, sweeping 912 hours $577.95 
Truck drivers and laborers, 4,837 hours 


Di (4. Cohedusdidekmmeedseneues 2,661:63 
Building brooms, repairing sweeper, etc., 
DN sh chnwseseinesoseseenese 363.65 


Repair parts for sweeper, outside labor, 


Sa. cea eaiinkin 64406 CenEadsee cess 300.61 
on cc acedhed avennees 267.08 
Cost of operation of trucks, 2,154 hours 

approx. (Depreciation, gas & oil, re- 

SOULE baccdbeentsbeds eter seven 981.99 
Gas & oil for sweeper, approx.......... 201.21 
Depreciation on sweeper.............-. 868.40 
Total cost of all street cleaning........ 6,222.52 


The pickup sweeper traveled 1,601 miles clean- 
ing 9,389,119 square yards of pavement. Where 
dirt had been washed into low places by heavy 
rains it was piled by hand; as was also heavy 
accumulations of dirt in the spring and of leaves 
in the Fall, the latter being performed by scrap- 
ing up with a grader and piling with a Fresno 
scraper tied behind the grader. 

IN CLINTON, ILL. 

An explanation given by Roy J. Johnson, super- 
intendent of streets of Clinton, Ill. would, per- 
haps, serve with some modifications for a num- 
ber of cities which failed to reply to our question- 
naire or gave very little information concern- 
ing their street cleaning. Mr. Johnson says that 
the street department force consists of four men, 
besides himself, one of whom owns a team and 
wagon which he works on the street. The de- 
partment has one horse-drawn machine broom 
and about two dozen push brooms. A Model K. 
Cletrac tractor is used for pulling a road grader 
and a drag and for other purposes, and there 
are three wooden V-shaped horse-drawn snow 
plows. The four men do not work all of the time 
on street cleaning, and on the other hand occa- 
sional extra labor is hired for that purpose; and 
no record is kept of the time devoted to street 
cleaning separate from that of the other duties 
of the street department. Occasionally, the pave- 
ment around the business section of the city is 
flushed by use of fire hose. 

IN ASHTABULA, OHIO 

Prior to 1924 hand brooms were used for 
cleaning the streets in Ashtabula, but about the 
beginning of that year this was discontinued and 
a pick-up sweeper was substituted. The super- 
intendent of streets, J. W. Green, has furnished 
us with figures concerning the operation of the 
sweeper for the year 1925. | 

During that year the sweeper operated 1,240% 
hours, travelling 3,121 miles and covering 18,- 
307,786 square yards, from which it collected 1,- 
608 cubic yards of sweepings. 





























NovEMBER, 1926 


The average life of the rotary brooms was 
123 miles and that of the gutter brooms 168 
miles. 

‘he cost of operation given includes wages of 
operators at $5.40 per day, and of helper, cost 
of gasoline, oil and grease, and material and 
labor for filling rotary brooms and _ gutter 
brooms, of labor and material for repairs, and 
depreciation at 20% on $6,406 and interest at 
5%. The helper was used for heavy sweeping 
only and the total wages for the year for such 
helper was $75.25. The operators’ wages 
amounted to $1,059.01. Gasoline cost $341.17 and 
oils and grease $16.19, giving a total of $1,491.62. 
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Material and labor for filling the brooms totaled 
$749.82 and repair parts and labor on repairs 
$831.20; a total of $1,581.02. These items, with 
depreciation and interest totaling $1,602.00 gives 
a total cost of sweeping of $4,674. This is equiv- 
alent to a cost per thousand square yards of 


8.14 cents for operation only, 16.8 cents for 
operation and maintenance only, and 25.5 cents 
for operation, maintenance, depreciation and 
interest. Picking up and hauling away the dirt 
collected cost $689 for labor and $536 for truck 
operation, depreciation and maintenance, giv- 
ing a unit cost of 6.69 cents per thousand square 
yards. 





Garbage Collection and Disposal 





Can collection, hog feeding, incineration, reduction and the Beccari system. 
Practice in several cities described in symposium on the subject by the Sani- 
tary Engineering Division, American Society of Civil Engineers. 





A symposium on garbage collection and dis- 
posal was held by the Sanitary Engineering Div- 
ision of the American Society of Civil Engineers 
at the annual meeting this year, at which six 
papers were presented; one giving a general re- 
view of the problem, by Samuel A. Greeley; an- 
other in which Edward D. Rich described the 
collecting and disposing of garbage at Lansing, 
Mich.; another by W. T. Knowlton describing 
the practice of garbage disposal by hog feed- 
ing at Los Angeles, Calif.; a description of the 
Beccari system at Scarsdale, N. Y., by Arthur 
Boniface; one of high temperature incineration 
at Toronto, Canada, by J. A. Burnett; and the 
Cobwell system of garbage reduction and some 
phases of its operation at Rochester, N. Y., by 
John V. Lewis. 

Mr. Greeley described briefly some of the ad- 
ministrative and engineering problems in 
projects for the collection and disposal of gar- 
bage. He suggested an explanation of the fact 
that cities, even up to the present time, have not 
consulted engineers in connection with. refuse 
collection and disposal as much as the engineers 
think would have been wise, by showing that, 
as compared with sewerage, water supply, etc., 
collection of garbage (and to a less extent the 
disposal of the same) is much more largely a 
problem of administration and organization 
than of engineering. For example, in a city of 
several hundred thousand population the con- 
struction cost of a complete garbage disposal 
plant may be from $0.75 to $1.00 per capita, while 
the cost of a sewage treatment plan would prob- 
ably be ten times as great. The operation of 
the garbage plant, however, would require three 
or four times as many men as might be required 
in the operation of the sewage treatment plant. 
“The collection and disposal of garbage is one 
of the least costly municipal enterprises to ac- 
quire and one of the most expensive to operate. 





This emphasizes the administrative aspects of 
the work as compared with the engineering.” 

The collection and disposal of garbage is more 
expensive in annual operation than most other 
municipal enterprises, and the collection part 
usually involves at least 75% of the garbage 
budget. 

After discussing in some detail the several 
inethods open to cities for disposing of garbage, 
the author outlined the procedure recommended 
to cities confronted with the problem. This was 
as follows: 


a.—A choice should first be made between municipal 
and contract operation. If contract operation is selected, 
the specifications and contract should cover in detail 
the service to be rendered and the standards of opera- 
tion required, as described for Kansas City. If municipal 
operation is selected, the procedure is somewhat differ- 
ent as indicated by the following items. 

b.—The collection problem should first be studied and 
developed in sufficient detail to insure satisfactory service 
to householders, reasonable economy, and proper co- 
ordination of the collection and the disposal. 

c.—A site or sites for disposal plants should be ac- 
quired which suit the collection service, and which can 
be clearly established as integral parts of a sound gen- 
eral plan for garbage collection and disposal for the 
community as a whole. This general plan must be suf- 
ficiently sound to survive injunction proceedings. 

d.—The method of disposal best suited to local con- 
ditions and available sites should next be determined. 
The method selected should be defined as far as possible 
to promote a ready comparison of bids and yet to en- 
courage competition. 

e—The City should then prepare detailed plans for 
the grounds, approaches, buildings, chimneys, and other 
appurtenances including the general arrangement of 
equipment, such as furnaces, boilers, driers, digesters, 
storage facilities, etc. These plans should be detailed to 
the greatest extent possible with due regard to main- 
tenance of competition in the equipment field. 

f—The drawings should be accompanied with com- 
plete specifications in general accord with the arrange- 
ment and topics described elsewhere in the paper. These 
specifications should reasonably and justly protect both 
the city and the contractor by the elimination as far as 
possible of uncertainties and hazards. 
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g.—The specifications as outlined will require reference 
by equipment bidders to works now in operation sim- 
ilar to those offered in the proposal. Such operating 
equipment for the two or three more favorable proposals 
should be inspected and tested as operating units before 
selecting the most favorable bid. Such a procedure will 
temper the bids to a reasonable basis and will enable 
a fairer selection where the selection has to be made on 
a performance basis. 5 

h.—Some plans detailing the equipment offered will 
be included with the proposal. Other construction draw- 
ings will be required of the contractor. All such plans 
should be carefully checked and approved by the engin- 
eer prior to and during construction. 

i—Construction should be carried out under careful 
engineering supervision and inspection. Some failures 
may be charged to poor construction work. 

j.—After the plant is built, careful and fair operating 
tests should be made before acceptance. It is likely that 
recognition on the part of bidders that acceptance tests 
are to be made by competent, fair-minded engineers will 
promote safer and better bidding and will eliminate part 
of the contingent item in the bid. 

k.—After the work is finally accepted, a satisfactory 
operating routine with adequate records should be estab- 
lished. 

This procedure will be better followed if it is en- 
trusted to experienced, disinterested engineers. Probably 
the best way to obtain results is through the development 
of a public opinion which understands the administra- 
tive and engineering aspects of the collection and dis- 
posal of garbage. 

. . . é . . 

In connection with incineration, Mr. Greeley 
referred to the reports of the committee on re- 
fuse collection and disposal of the American Pub- 
lic Health Association, which was abstracted 
in Pustic Works for November, 1925. Under 
specifications recently prepared by him for the 
receipt of bids, the work was classified under 
five heads. (a) Incinerator furnaces with all ap- 
purtenances; (b) Incinerator building and scale; 
(c) Chimney; (d) Runway; and (e) Sewers and 
sewage disposal plant. Perhaps the most notable 
feature of these specifications was the require- 
ment of references to operating incinerators 
similar to those proposed. 

In discussing reduction plants, the author gave 
a list of those in operation, which were as fol- 
Jaltimore, operated by contractor; Bos- 
Chicago, by city; Cincinnati, 
by contractor; Cleveland, by city; Columbus, by 
city; Detroit, by contractor; Indianapolis, by 
city; Philadelphia, by city; Pittsburgh, by con- 


lows: 
ton, by contractor ; 


tractor; Rochester, by city; Schenectady, by 
city; Syracuse, by contractor; Washington, by 
city. 


In preparing for and carrying out the feeding 
of garbage to hogs, comparatively little engin- 
eering work has been involved, although it is 
desirable to carefully design the buildings and 
grounds, unfoading facilities, distribution ar- 
rangement, roadways, hog houses, and’ yards, 
feeding platforms, water supply, drainage and 
sewerage, farm buildings, silos, etc. 


The author described in some detail the pro- 
cedure under which Kansas City is now having 
its garbage collected and disposed of. This he 
prefaces with the ‘statement that two general 
methods are open to a city, one to describe in 
some detail the methods to be employed by the 
contractor in disposing of the garbage, the other 
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to leave the manner of disposal open, merely 
making such provision as will insure satisfac- 
tory and sanitary operation. The Kansas City 
contract, which was awarded last year and has 
been in operation since the early summer of 
1925, provides for the collection and disposal of 
garbage for a term of ten years and furnishing 
all necessary plans, statements, equipment, build- 
ings, plants, apparatus, sidings, land, labor, 
horses and appurtenances. The garbage may be 
disposed of by any method shown to have a satis- 
factory record elsewhere. There must be a 
proper handling of residual products, including 
unconsumed garbage at hog farms, manure at 
hog farms, ashes from incinerators, sewage (in- 
cluding floor washings, grease liquors, etc.), 
gasses from driers and incinerators, tailings and 
rubbish from recovery processes, and tin cans 
and tinware. Temporary methods of disposal 
were permitted and such methods were still in 
use at the time this paper was written. The col- 
lection service, however, has been developed into 
a first class condition and from about 100,000 
houses there have been received only about 
twenty-five complaints of non-collection service 
per day. The contract price is $6.45 per ton for 
collection, and $1.00 per ton for disposal. 


CAN COLLECTION 


Perhaps the most interesting feature of Mr. 
Rich’s description of garbage disposal at Lansing 
was the collection of the garbage in the cens, 
with the several details of the same. The cans 
have a capacity of-about one bushel and are 
tapered, smaller at the bottom. A 2% ton or 3 
ton motor truck has been found to be most satis- 
factory and economical for the collection. Calls 
are made daily at hotels and restaurants, and 
weekly at residences. In making the collections, 
can covers are not collected, but the cans are 
nested on the trucks, which allows carrying 
many more than would otherwise be possible. 
Mr. Rich said that if the nesting is done care- 
fully no garbage is spilled on the ground or from 
the truck. 

It is believed that collection by tank wagons 
would be cheaper, but considering the advantages 
of efficiency and satisfactory service to the house- 
holders and also the condition of the garbage, 
the additional expense seems justifiable. The 
elimination of the disagreeable task to the house- 
wife of washing garbage cans is a distinct service 
which is highly appreciated. This collection also 
insures a uniformity of adequate receptacles and 
the cleaning of these which preserves th: fresh- 
ness of the garbage. 

At the end of each trip the truck is washed 
by hose, and each can is washed and sterilized 
with hot water before being returned. The cans 
are washed in a machine constructed especially 
for that purpose in a building near the feeding 
houses (the garbage is used for feeding hogs). 
This building also contains a room with steam 
pipes in the floor for thawing garbage in the 
cans so as to avoid damage in removing frozen 
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garbage; and a steam plant for heating and to 
furnish hot water for can washing and floor 
scrubbing. 

The city makes a charge of $1.00 per year for 
each can in use, this money being kept in a 
separate fund for maintaining the supply of cans. 
Mr. Rich, however, questions the wisdom or 
necessity making any such charge. The 
amount received from can fees for the four years 
that the system has been in operation has steadi- 
ly increased from $8,404 in 1921 to $12,884 in 
1924. It is stated that the cost of supplying the 
cans has just about equalled the receipts from 
them, there being a deficit in some years and 
in others a profit. A reserve supply of about 
1,000 cans is kept on hand, with about 12,000 in 
use. In 1924, there were -11,800 patrons served, 
which gives a population served of 48,970 on 
the basis of 4.15 persons per family as determined 
by the 1920 census. The cost of garbage collec- 
tion that year was $0.66 per capita of total popu- 
lation or $0.91 per capita of the population served, 
or $3.76 per patron. This cost includes labor, re- 
pairs to equipment, gasoline, salary of the super- 
intendent and his office expenses, interest at six 
percent on the value of five trucks at $2,000 each, 
and depreciation on these trucks at 14%. The 
cost per patron was $4.78 in 1921, $4.93 in 1922. 
and $3.96 in 1923, 


HOG 


of 


FARMS 


As to the operation of the hog farm, figures 
were available for only one eight-month period 
in 1923, when the total expensey, including taxes, 
interest on the cost of the farm, insurance, labor, 
repairs, materials and depreciation totaled $25,- 
539, while the receipts from sale of hogs, from 
farm produce, and from increase in value of the 
hogs on hand at the end of the period, totaled 
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$34,617, giving a profit for eight months of $9,078. 

Following suits brought by neighbors asking 
for an injunction against the hog farm, the city 
has recently adopted improved methods of dis- 
posing of the waste materials from the feeding 
Hoors at a consequent greater cost in operation. 

In September, 1921, the city of Los Angeles, 
California entered into a ten-year contract to 
sell its garbage for hog feeding, receiving $0.60 
per ton for the garbage loaded onto cars. It is 
collected by the city and shipped by steel gon- 
dola cars to a hog ranch 55 miles from the load- 
ing station. The garbage is not only kept sep- 
arate from other refuse, but is classified, that 
collected from restaurants being used for fat- 
tening hogs, and that from residences for the 
smaller hogs which have not reached the fatten- 
ing stage. In the business district garbage is 
collected every night and in the apartment house 
district and thickly populated residential dis- 
trict three times a week, and twice a week in 
the general residential district. In 1925, the 
average collection of garbage was 371 tons a 
day; this being the same as in 1924, while in 
1922 246 tons were collected, and in 1921 216 
tons per day. About 50 tons of this is rejected 
by the pigs as unsuitable for eating and is re- 
moved to a compost pit, where it is covered 
with gypsum to prevent evaporation of the am- 
monia content. After being in the pit for four 


‘months, the material is removed by trucks and 


this and hog manure and clean-up from pasture 
and pens is spread on a concrete floor to dry. 
The moisture content is reduced in the compost 
pit from 75% to about 42%. After drying to 
about 544% water it is ground up quite finely 
and used as fertilizer in the orchards and vine- 
yards of the property. 


(To be continued) 





Street Cleaning Tables 


Apparatus used, areas cleaned last year 


by each of the several appliances and 


methods, and expenditures for street cleaning, in cities of all sizes from two 
thousand to six million. 


Apparatus Used. Changes in Methods 


Appliances used last year 


Population Motor 
City 1920 census Machine Pick-up flushing 
brooms sweepers machines 

Alabama: 

Bessemer ...... 18,674 eae se ee eee 
California: 

Los Angeles ae 8 8=—S—S sow eens 6 vacuum 10 

| re re 1 

Pane BO ...02% 5,900 2,1 vacuum cis 

Sacramento ..... 65,908 Leer fk keene 2 

BORGn AME «..c06% —_——— #£#&«#«#8©*ee<e~le > £° tienen 
Colorado: 

ere Te 256,491 17 motor 7 10 

BEGMEFORO .occess a  - eubece: temkielne, “anm-gune 

PE Ksedcwesas ae 8 6=«=—s (iS Ge 06|6CU Ke lll COO 
Connecticut: 

New Britain ae #8 §& enero.  seeniew 1 
District of Columbia: 

Washington ....437,571 ef ee 10 


Discontinued during 
past 3 years 


during 
3 years 


Adopted 
past 
Horse sweeper 


None 
Vacuum cleaner 
Hand sweeping 


Pick-up sweepers 


eee eee eee 


pss eeneuew Horses 
gate Seem Horse sweeper 
Patrol truck with 2 sweepers None 
Motor flushing jj jj. ———— aserecseee 
Additional flushers Motor brooms 
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Recent Legal Decisions 


BUILDING PROHIBITION BY BOARD OF ADJUST- 
MENT HELD UNJUSTIFIABLY 

The New Jersey Supreme Court holds, Scola 
v. Senior, 130 Att. 886, that an arbitrary limita- 
tion of an owner’s use of his premises by order 
of a town board of adjustment by prohibiting 
him from erecting a store and apartment build- 
ing within 15 feet of the exterior line of one 
street or within 7 feet of the exterior line of 
another, is without legal justification and there- 
fore invalid. 





RIGHT OF RECOVERY ON CONSTRUCTION 
CONTRACT 

Where the sole issue tried in an action for 
material and labor for the construction of a num- 
ber of concrete bridges and culverts was whether 
the work was done according to the specifica- 
tions, and the evidence reasonably tended to sup- 
port the verdict and judgment that plaintiff did 
not comply with the terms of the contract as to 
the ratio in mixing, it was held, Froebe-Brisco 
Const. Co. v. Board of Comrs. of Garvin County, 
233 Pac. 468, that the contractor was not entitled 
to an instruction for the recovery of an item for 
unused material, hauling and freight, the action 
being upon an express contract, entire and in- 
divisible. 





MUNICIPALITY MAY ENJOIN OBSTRUCTION OF 
STREAM FLOWING THROUGH LAND CON- 
DEMNED FOR CHANNEL 

In straitening the course-of a stream through 
a city, the city authorities condemned land 
through which a new channel for the stream was 
cut. Forty years later the owners of lots through 
which the new channel was cut began the con- 
struction of a large building, designed to extend 
over the stream, and had placed foundation walls 
and piers in the channel which necessarily im- 
peded the flow of water. The Kansas Supreme 
Court, City of Hutchinson v. White, 233 Pac. 
508, held that an injunction to prevent the plac- 
ing of obstructions in the channel was properly 
granted. It was to be presumed that there was 
a necessity for the appropriation of land to carry 
off the water and that the quantity condemned 
was necessary. The fact that earlier officers 
of the city neglected to resist encroachments on 
the land did not preclude the present officers 
from preventing obstructions. 





PUBLIC WORKS MATERIALMEN MAY BE PAID 
BEFORE SURETY COMPLETING THE CONTRACT 
Where a public works contractor defaulted 

and the surety completed the contract, the Cir- 

cuit Court of Appeals, Third Circuit, held, in an 
action by the surety against the obligee (com- 
missioners of waterworks) for the entire unpaid 
contract price, Fidelity & Deposit Co. of Mary- 

land v. Hay, 9 F. (2d) 749, that the surety had a 

right of subrogation only after it had settled the 


claims of those for whose benefit the bond was 
given, and the obligee could retain money to 
pay such claims, since, under the contract, the 
contractor, if it had completed the reservoir, 
could not have taken the unpaid money out of 
the hands of the Commissioners without paying 
the labor and materialmen. 





NEW YORK STATE COMMISSIONER OF HIGHWAYS 
MAY CANCEL ROAD CONTRACT WITH OTHER 
PARTY’S CONSENT 

Construing the New York Highway Law, § 
132, it is held, People v. Rockwood, 214 N. Y. S. 
129, that the state highway commissioner has 
full discretionary powers in the matter of the 
construction of state highways, and, in the 
exercise of good faith, has the power to termi- 
nate as well as make construction contracts. 
Where the commissioner’s cancellation of such 
a contract has been acquiesced in by the other 
party to the contract, it is at an end, and no 
liability of either party can be based thereon. 





SOLE JUDGE OF EXPEDIENCY OF TAKING 
PROPERTY FOR STREET 

The Circuit Court of Appeals, Fifth Circuit, 
holds that where a particular taking of property 
for a public use has been authorized by a body 
duly vested with power, such as the taking of 
property by the council of a municipality for a 
street, a court is without jurisdiction to super- 
vise the determination of that body as to the 
necessity or expediency of taking the property 
selected, or to prevent the taking on the ground 
that the action of such body in selecting the 
property to be taken was influenced by a purpose 
to benefit one or more property owners, or to 
discriminate between property owners subject 
to be affected by the selection made. Atlantic 
Coast Line R. Co. v. Town of Sebring, 10 F. 
(2d) 679. 


MATERIALMAN’S RIGHT OF ACTION AGAINST 
TRACTOR’S SURETY UNDER CONTRACT 


COUNCIL 





CON- 


In New Mexico no right to a lien exists in 
favor of laborers and materialmen on state con- 
tracts. Where a construction contract provided 
that under the contract and bond the contractor 
should pay for labor, material and supplies, a 
cement company was held to have a cause of 
action against the contractor and the surety 
company on the bond where the contractor failed 
to pay for the cement.—Southwestern Portland 
Cement Co. v. O. C. McElrath Const. Co.,. 11 F. 
(2d) 910. 





MATERIALMAN’S REMEDY ON PUBLIC WORKS CON- 
TRACT UNDER OHIO STATUTE WHERE 
‘CONTRACTOR DEFAULTS 

Where a contractor on a public works con- 
tract defaulted, the Circuit Court of Appeals, 
Sixth Circuit, holds, Royal Indemnity Co. v. Cliff 
Wood, Coal & Supply Co., 10 F. (2d) 501, that, 
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under Ohio Gen. Code §§ 11242, 11258, a material- 
man could maintain an action on the surety alone 
for labor or material, although principal and 
surety were jointly and severally bound by the 
bond. The materialman was not required to fur- 
nish the surety with a statement of the amount 
due where the contract was abandoned and the 
work never accepted, so that the Ohio Statute 
requiring such a statement within ninety days 
after acceptance could not be complied with. 





LIABILITY FOR INJURIES CAUSED BY APPLIANCES 
IN PARKS 

The West Virginia Supreme Court of Appeals 
holds Warden v. City of Grafton, 128 S. E. 375, 
that it is the duty of a city owning and operat- 
ing a public park under authority granted by its 
charter to exercise ordinary care in the con- 
struction and maintenance of mechanical appli- 
ances erected therein for the amusement and 
recreation of the public frequenting such park, 
and for a breach of such duty the city will be 
liable in damages to one injured while using such 
appliance for the purpose for which it was 
intended. 

In some states the courts have refused to hold 
municipalities liable for such injuries, on the 
ground that in maintaining the parks they are 
acting in a governmental, and not in a private 
capacity. 

REGULATION OF MUNICIPALLY OWNED WATER 

UTILITIES 

The Wisconsin Railroad Commission estab- 
lished water rate schedules for the plant of the 
village of Shell Lake, holding that the Commis- 
sion has jurisdiction under the Public Utility 
Law to regulate municipally operated public 
utilities and is required to fix reasonable and 
just rates for water service in such a case and 
that rates must be filed and existing legal rates 
cannot be modified without authority. 

It provided that the utility should at the option 
of either the consumer or itself place all large 
consumers on metered rates, flat rates not being 
satisfactory for such consumers. 

The Wisconsin Commission holds, Garner v. 
Village of Bloomington, that all residents of a 
village operating a water utility are entiitled to 
water service under reasonable terms and con- 
ditions, and the Commission has power to order 
necessary extensions if refused by the municipal 
utility. 

The Utah Public Utilities Commission says, in 
authorizing the City of St. George to increase 
its water rates, that while, under the Public 
Utilities Act, municipal owned water works come 
under the jurisdiction of the Public Utilities 
Commission, and are to be regarded as “public 
utilities,” subject to the same regulations as 
“water corporations” in general, the Commission 
has heretofore been loath to interfere with their 
direct regulation by the local authorities. 

The Commission approves of a measured wa- 
ter service. It says: “The metered system is the 
only practical one whereby the amount of water 
used by a customer can, with any degree of 
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accuracy, be determined. Flat rates manifestly 
ordinarily must work a hardship upon either the 
consumer or the utility.” 

Only one minimum charge, it is held, should 
be made, and that at the curb for each building, 
whether used for residence or business purposes, 
under the metered system. 





CHARGE FOR SPRINKLER SYSTEM HELD PROPER 

The New Jersey Public Utility Commissioners, 
Schwarzenbach-Huber Co. v. Hackensack Water 
Co., hold that a charge for sprinkler service is 
proper, whether the water is actually used or 
merely made available for use. 





RIGHT TO DISPOSE OF PROPERTY DONATED FOR 
PUBLIC PARK PURPOSES 


Where an owner of land deeded it to a town 
to be used “for public park purposes” and on 
the condition that if it were put to any other 
purpose it should revert to the owner, the Wash- 
ington Supreme Court held, State v. Superior 
Court, 238 Pac. 985, that the municipality had 
no power to authorize a railroad company to 
build a railroad on the property, the provisions 
of Rem. Comp. Stat., §9175, authorizing the 
municipality to dispose of property received by 
it “for the benefit of the town” relating to “prop- 
erty which the city acquires for its ordinary mu- 
nicipal, purposes, property the title to which it 
holds in fee, and over which it may exercise the 
rights belonging to and following ownership in 
fee, and do not relate to property which it ac- 
quires in trust for a specifically designated pur- 
pose, and over which it has only the powers of 
a trustee. This for the reason that it is a gen- 
eral grant of power with respect to its property, 
not a special grant with respect to property dedi- 
cated to it for a special use or purpose.” 





SEWER CONSTRUCTION CONTRACT HELD NOT 
DIVISIBLE INTO UNITS 


The North Dakota Supreme Court holds, State 
v. City of Hankinson, 205 N. W. 995, that where 
a municipality enters into a contract for the con- 
struction of a sewer system consisting of sewer 
pipe, manholes, septic tank, sludge bed, etc., the 
contract is not divisible on the basis of the vari- 
ous units of construction so as to warrant a 
final award to the contractor based upon the 
completion of one or more units, while the entire 
contract is incomplete and unperformed. 





ASSESSMENT OF RAILROAD RIGHTS OF WAY 

There is a diversity of opinion as to the as- 
sessibility of a railroad right of way for street 
improvements. In some jurisdictions it is held 
that it is subject to assessment like other prop- 
erty, and that such property is conclusively pre- 
sumed to be benefited by the improvement of a 
street on which it abuts. The majority of the 
more recent decisions, however, hold that the 
liability of a railroad right of way to assessment 
for a street improvement depends on whether 
it is benefited by the improvement, it being liable 
in that case and not otherwise—City of Alcox v. 
Louisville & N. R. Co., Tennessee Supreme 
Court, 274 S. W. 1110. 
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DRAINAGE OF SURFACE WATER FROM HIGHWAY 

A landowner may drain his land of surface wa- 
ter by artificial drains, provided reasonable care 
be taken to avoid unnecessary injury to the land 
of his neighbors; and in disposing of surface 
waters, a town has the same rights and is sub- 
ject to the same liabilities as an individual. A 
basin or depression within highway limits con- 
tained a land-locked pool of surface water which 
could be drained only by artificial means. The 
Minnesota Supreme Court, Sandmeier v. Town 
of St. James, 205 N. W. 634, held that the ditch 
dug and the tile laid to drain the basin did not 
coincide with the natural course of drainage was 
not a controlling feature in determining whether 
the town exceeded its legal rights. The town 
was not obliged to drain the highway in any 
particular direction. Its officers had the right to 
select any method of drainage which was reason- 
able and proper, and which eventually brought 
the water to a natural highway. 





RATIFICATION OF UNAUTHORIZED ACT OF 
MEMBER OF BOARD 


The Minnesota Supreme Court holds, Reed v. 
Monticello Tp., 205 N. W. 258, that in the ab- 
sence of a statute authorizing one member of 4 
town board to act for the town, the town can 
be bound only when the board acts at a meeting 
of its members. But if it was within the power 
of the board to bind the town and a single mem- 
ber assumed authority to do so, his acts may be 
ratified, and the ratification will bind the town 
to the same extent as if there had been previous 
authorization by the board. The auditing and 
paying by a town board of a workman’s bill 
for removing, by direction of a member of the 
board, brush growing along the sides of a town 
road were held a ratification of the unauthorized 
employment, justifying the Industrial Commis- 
sion in finding that the relation of employer and 
employee existed between the town and the 
workman, who was injured while removing the 
brush. 





PARKING OF AUTOMOBILES 
An ordinance prohibiting the parking of auto- 
mobiles used for carrying passengers for hire is 
not authorized by a statute authorizing munici- 
palities to regulate the parking of vehicles on 
the streets, and declaring invalid any ordinance 
containing provisions in conflict with the statute. 
—Baker v. Hasler (Mo. App.) 274 S. W. 1095. 





TO APPORTION ASSESSMENTS FOR 


PUBLIC IMPROVEMENTS 


The Missouri Supreme Court holds that while as- 
sessments for special benefits and for local improve- 
ments in a broad sense are referable to the taxing 
power, yet they are not taxes in the general accepta- 
tion and use of that term, which usually applies to 
imposts levied for revenue or governmentai pur- 
poses only. 

The determination of what property of the citi- 
zens will be benefited by condemnation or other 
similar public improvements, and the actual benefits 
accruing to each particular tract may, it is held, be 
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legally delegated by the legislature to any appropri- 
ate agency, including judicial offices and even to 
courts themselves as agents of the taxing authority. 
—Schwab v. City of St. Louis, 274 S. W. 1058. 





UNDERESTIMATE OF YARDAGE—EFFECT ON 
GRAVELING CONTRACT 


Where a contractor agreed in writing to 
gravel a highway a certain distance for a lump 
sum, it was held, Ariss-Knapp Co. v. Sonoma 
County, 238 Pac. 752, that it could not recover 
an additional sum because the county engineer 
underestimated the yardage in the notice to bid- 
ders, the prospective bidders being referred for 
full details of the work to the plans and speci- 
fications, which would have disclosed the dis- 
crepancy, and the notice to bidders containing 
data from which the yardage could have been 
computed. The contract containing a declaration 
that the contractor had seen and examined the 
plans and specifications, evidence of a custom of 
contractors to rely upon estimates of engineers 
and not to make independent investigation was 
held inadmissible. 





STATUTORY RIGHT TO ACQUIRE PUBLIC UTILITY 
ON EXPIRATION OF FRANCHISE HELD PER- 
MISSIVE, NOT MANDATORY 

The Circuit Court of Appeals, Eighth Circuit, 
holds that Iowa Code, Supp. 1913, Section 722, 
providing that, if the contract or franchise of 
any heating plant, waterworks, gasworks, elec- 
tric light or electric power plants in any city or 
town, not publicly owned, shall have expired or 
been surrendered, and the owner and the munici- 
pality cannot agree upon terms of purchase, the 
city or town may, by resolution, proceed to ac- 
quire such plant by condemnation, is permissive 
merely, and not mandatory, and the power to 
exercise the privilege or not to exercise it rests 
entirely in the judgment and discretion of the 
city officials, and their decision is final and con- 
clusive-—City of Villisca, Iowa v. Iowa Service 


Co., 6 F (2d) 455. 





VALIDITY OF COUNTY ROAD IMPROVEMENT BONDS 

A bona fide purchaser of municipal bonds for 
a valuable consideration, without actual notice 
of any defense to them, is not bound to do more 


_than to see that there was legislative authority 


for their issue, and that the officers who were 
thereunder authorized to issue them have de- 
cided that the precedent conditions upon which 
the grant was allowed to be exercised have been 
fulfilled. In cases where the bonds do not con- 
tain recitals importing compliance with the law, 
but show on their face the amount of the issue, 
and there are available to the purchaser data for 
ascertaining whether the issue was in fact au- 
thorized, the county issuing them is not estopped 
from asserting invalidity against the holder, as 
where the issues exceed constitutional limita- 
tions, and the question of power is involved. 
Obviously a county is not estopped from plead- 
ing invalidity, even against innocent holders, if 
the bonds are issued under an invalid statute. 
In the present case, power had been conferred 
by statute. The amount did not exceed the per- 
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missible percentage of taxable -values. The 
county court was charged with the duty of de- 
termining whether there had been a fulfillment 
of the condition of approval by the voters of 
the county. The recital on the face of the bonds 
that they were issued in conformity with all the 
requirements of the statute was a determination 
of that.question as to innocent purchasers.— 
Henderson County, Tenn. v Sovereign Camp, 
W. O. W., C. C. A. Sixth Circuit, 12 F (2d) 883. 





SALE BY CITY OF WATER TO CONSUMERS OUTSIDE 
CITY LIMITS 

The New York Appellate Division, Western 
New York Water Co. v. City of Buffalo, 213 App. 
Div. 458, affirming 208 N. Y. S. 387, holds that 
the jurisdiction of a municipality and the func- 
tions it exercises, either governmental or pro- 
prietary, are, in general, limited to the boun- 
daries established by the statute incorporating 
it, unless extended by express legislative grant. 
In the state of New York it seems to be the 
general policy that if municipalities owning their 
own waterworks system desire the right to sell 
water to persons outside their territorial limits, 
they must obtain such power from the Legis- 
lature. Village Law, Sections 232, 236. Like- 
wise, the power of private corporations to sell 
water to consumers in any given locality depends 
upon legislative grant. Transportation Corpora- 
tions Law, Sections 80-85. The court did not find 
in any statute giving the city the right to furnish 
water to its inhabitants any provisions from 
which it might fairly be implied that it might 
sell water to persons for consumption outside 
the city limits; and it did not acquire such right 
by purchasing the property of a waterworks 
company. 





RECOVERY FOR WORK OUTSIDE OF PAVING 
CONTRACT 
A road contractor knew that a bridge, not 
included in his paving contract, was to be torn 
down and rebuilt by the town. His contract 
included parts of the state highway on each 
side of the bridge and provided that he was 
fully informed of conditions affecting the work. 
The New York Court of Claims holds, Hoge- 
boom & Campfield v. State, 124 Misc. 559, 208 
N. Y. S. 648, that he could not recover for the 
additional cost of hauling material resulting 
from dividing the work into two parts because 
of the bridge construction. He was, however, 
held entitled to recover the cost of filling in the 
bridge approaches, although the work was not 
strictly within his contract, on the theory that 
he thereby mitigated the damage which would 
have been caused by a long delay. 





STATUTE LIMITING BOND ISSUE HELD NOT TO 
LIMIT COST OF CONSTRUCTION OF 
LIGHTING PLANT 

In constructing water and light plants a vil- 
lage acts in its purely private business capacity 
to supply itself and its inhabitants with water 
and light, and its measure of liability is the same 
as that of a private individual or corporation 
under like circumstances. 


PUBLIC WORKS 
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Nebraska Laws, 1919, c. 181, authorizes mu- 
nicipalities to purchase or construct lighting sys- 
tems and to defray the cost by a tax of 5 mills 
on the dollar valuation, or, if that is insufficient, 
by the issue of bonds not to exceed 10 per cent. 
of the taxable value of the property in the 
municipality. The Circuit Court of Appeals, 
Eighth Circuit, Village of Oshkosh v. Fairbanks, 
Morse & Co., 8 F (2d) 329, holds that the re- 
striction on the amount of bonds that may be 
issued is not a limitation on the cost of the 
plant, nor a limitation on the express power given 
to the village to contract for the construction 
of a plant. Whether or not there was any legal 
method by which the contractors could compel 
payment, it was held that they were entitled 
to have their claims adjudicated and put in per- 
manent form of judgments, based on the con- 
tractual obligations of the village. 





FUEL YARD ORDINANCE HELD ARBITRARY AND 
INVALID 

The federal district court for Oregon holds, 
Heerdt v. City of Portland, 8 F (2d) 871, that 
it is within the power of a city council, in its 
exercise of police regulations, to determine what 
shall constitute, under certain conditions, a fire 
hazard, and to provide suitable regulations for 
the protection of the public, though it may com- 
prise a delimited area to be affected thereby. 
An ordinance prohibiting the maintenance of 
fuel yards in residential districts without a per- 
mit is held within such power. It is held, how- 
ever, that such an ordinance is defective in as- 
suming to authorize the city council to grant a 
permit to maintain such a yard, which would 
give the city arbitrary power respecting private 
property, in violation of the federal Fourteenth 
Amendment. 





CITY HELD LIABLE FOR DAMAGES ARISING FROM 
OPERATION OF STREET LIGHTS 

The Federal district court for southern Texas 
holds, Rowan v. City of Galveston, 13 F (2nd) 
257, that a cause of action may be laid against a 
city for damages arising from the operation by 
the city of street lights, although the city docs 
not conduct a light plant for profit or sell light 
to its inhabitants. In the absence of any deci- 
sion of the Supreme Court of the United States 
or the Texas Supreme Court on the precise ques- 
tion, the court concludes that the city, in such a 
case, is liable because engaged in a proprietary 
rather than a governmental business. The court 
is of opinion that, while there is justification for 
the holding that the ordinary activities of mu- 
nicipal police and fire departments are govern- 
mental and not proprietary, and the city should 
not be charged with the acts of these depart- 
ments as its agents, “there never was any reason 
for extending that doctrine to streets, as in some 
states, notably Michigan and the District of 
Columbia, and, specifically, there never was any 
reason for extending the doctrine, even to po- 
lice, fire, schools, and other such public activities, 
when complicated and dangerous instrumentali- 
ties are used by the city in connection with 
those functions.” 








